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ASPHALT ROADS 


NOW is the time to decide on the present year’s road work. 


What kind of a road will give the maximum service at 
the minimum cost? 


For maximum service use a PURE asphalt. 


STANDARD MEXICAN ASPHALT 


is 99.9% pure and is refined from the best 
Mexican asphaltic petroleum available. 


STANDARD MEXICAN ASPHALT, suitable for 


all types of paving construction, has been used in all of 
the larger cities east of the Rocky Mountains. 


Let us show you how to get the maximum service at 
the minimum cost. 





(Write for full particulars) 


STANDARD OIL COMPANY. .- 


(New Jersey) 
NEWARK, N. J. BALTIMORE, MD. 


WESTERN AGENT: 


GEO. W. LAMSON, Railway Exch. Bldg., Chicago, IIl. 
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GANNETT, SEELYE & FLEMING 
ENGINEERS 


Farley Gannett Theodore E. Seelye Samuel W. Fleming, Jr. 








HARRISBURG and ERIE, PENNSYLVANIA 


All branches of Municipal Engineering, including City Plan- 
ning, Paving, Water Works, Sewers, Sewage Disposal. 


Preliminary Reports and Estimates of Cost for Bond Issues. 
Valuations of Public Utilities for Rate Making and Purchase. 
Water and Sewage Analyses. 


204 Locust Street 507 Palace Hardware Bldg. 


Harrisburg, Penna. Erie, Penna. 
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Removing Tar From Wood Block Pavement 


Tar in Wood Paving Blocks Means 


Sure Trouble and Expense 


"THE above photograph shows a road scraper removing part of the tar that 
has ‘‘bled’’ from wood blocks which were treated with creosote oil adulter- 
ated with tar. This tar was paid for by the city. And the city is now paying 
to have it removed and thrown away. 


But the worst is yet to come. - For the bleeding of the tar from the blocks leaves 
the wood unprotected. Water can readily soak into the wood to cause bulging 
and the ultimate destruction of the entire pavement. 


The one recognized method of guarding against both bleeding and bulging is to 
use blocks that have been properly treated with 


Reilly’s Improved 
Creosote Oll 


This is the highest grade of creosote oil ever developed for the permanent preservation of 
wood by any pressure process. It is guarded against adulteration by scientific specifications. 


It is entirely free from both tar and volatile elements. For this reason it stays in the wood 
forever—permanently preventing the entrance of water and decay germs. 


Specifications will be furnished on request 


Republic Creosoting Company 


Indianapolis, Indiana 
Plants: Indianapolis Minneapolis Mobile Seattle Norfolk 
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Clear the Streets 


This Winter With 





Snow Remover 


With the spread of Spanish Influenza, it’s up to the authorities of every city and community to do 
everything in their power to conserve the public health. You, the city engineers and city managers, 
are responsible for the health of the city’s people. What better way of preventing colds that end in 
pneumonia than by keeping the streets clean, well drained, and the sidewalks clear of snow, slush 
and mud? The Martin will do the trick. Will make a healthful town out of your town quicker 
than you would ever think it could be accomplished. One Martin in your town this winter may 
be the primary means of saving, say, five lives. What are five lives worth? What is one worth— 
yours, for instance? The value of such service as is rendered by the Martin cannot be reckoned in 
money—and yet, with all that, the Martin is a most inexpensive little machine. Jt does the work. 
The Martin will do more work than one hundred or more men with shovels. 
Saves a world of expensive labor, and does the work rapidly. 


Snow Remover in Winter—Ditcher and Road Grader Martin No. 20 
in Summer. The Martin is Useful the Year Around ——_ 


TEN DAYS’ FREE TRIAL 


If the Martin fails to do all we claim for it:after a fair try- 
out of ten days, return it by freight at our expense and we 
will refund your money. 


WRITE FOR LITERATURE AND PRICES 


Learn all about the Martin and what it will do in snow, 
slush, mud—in winter and in summer—in city, town and 
country. 


Owensboro Ditcher & Grader Co. 
P.O. Box 300. Owensboro, Kentucky. 
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Now is the time to 
Select your Equipment 


With restrictions removed, long-post- | 
poned and much-needed repairs must 
be made this season! 


Get the right equipment mow and be ready for 
Spring’s work! 


Chausse Patents This **Phisto’’ Tool Furnace is indispensable 
in a modern street repair organization. It 
supercedes old-style tool heaters with their 
smoke, fumes and ashes. On only three gal- 


bi 55 lons of kerosene per hour it keeps fourteen 
tools, three pails of binder and three shovels 

constantly hot! 
It is here shown operating on the most fastidi- 
TOOL ous boulevard in America without giving the 
FURN ‘ CE slightest offense to pedestrians or tenants of 


abutting property. 
We have a full line of Surface Heaters, Tool Furnaces, Babbitt 
Greatest Heat, No Smoke or . 
Fumes and No Ashes ALGER SUPPLY CO. 


Burners, Torches and other special kerosene vapor burners. 
Peoples Gas Bldg. CHICAGO, ILL. 




















KAHN ARMOR PLATE 


Perfectly protect expansion joints. The 
split end prongs assure positive anchor- 
age in the concrete, and plates are cor- 
rectly placed by our improved Install- 
ing Device. 





Allentown-Eaton Road, Pennsylvania. Mr. Euhler, Engineer. 





KAHN ROAD MESH THE ROAD THAT WITHSTANDS 
Large flat sheets easily handled—no HEAVY TRUCK TRAFFIC 


unrolling of coils nor cutting to length. 
The most efficient reinforcement for 
concrete roads and pavements. 


Concrete roads meet present day requirements of a road to stand up 
under heavy motor traffic; economical to build; materials obtained 
locally; practically no labor expense for maintenance. 

Perfect concrete roads are obtained by the use of Kahn Highway 
Products for reinforcing the concrete and protection of the joints; also 


. : reinforcing the concrete curbs. 
as & Write for free Highway Catalog and estimates 


KAHN CURBBARS ‘TRUSCON STEEL COMPANY gina 


Protects and reinforces concrete curbs. ‘ (FORMERLY TRUSSED CONCRETE STEEL CO) BUILDING 

Strong, rigid, convenient, easy to in- 

stall. Furnished straight or curved. YOUNGSTOWN, OHIO. wr 
WAREHOUSES AND REPRESENTATIVES IN PRINCIPAL CITIES 








MOTOR 












































The Regulation of the Speed, Weight, Width and Height 
of Motor Trucks and Trailers. 





PIERCE-ARROW 2-TON TRACTOR HAULING 102-FT. TIMBER WITH POLE 
TRAILER. 


Printed as insert to Municipal and County Engineering, January, 1919. 
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TRUCKS 


PROGRESS! 


Progressive Philadelphia is rapidly retiring its slow-moving, horse- 
diawn refuse carts. MACK Trucks with improved sanitary bodies 
and power hoists for dumping are modernizing the Quaker City’s 
sanitary service, 

Each MACK Truck displaces half a dozen of the old trucks and 
several men. They make a clean, quick job of removing the 
city’s refuse to the disposal plants at a considerable saving of 
time, money and labor for upkeep and operation. 


MACK Trucks in many municipalities are serving the tax-payers 
in fire, police and other departments. When you contemplate 
installing modern motor equipment, write for} catalogs and the 
co-operation of our engineers. 


MACK Trucks are furnished in capacities from 1 ton to 714 
tons, with trailers to 15 tons. 


INTERNATIONAL MOTOR COMPANY 
NEW YORK 
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WEEPING across America, 

through fertile fields and 
clanging cities, a mighty giant has 
come— ‘the army of wheels,”’ 
rushing irresistibly onward to vic- 
tory, carrying the burden to fight- 
ing millions and supplying the 
necessaries of life to fighter and 
toiler alike. 

Every mile of durable high- 
way has been a stepping stone 
to victory. Every mile unim- 
proved, a handicap. 

Nothing must impede 
the progress of transpor- 
tation now! 

And now a new era begins, 


in which every roadway should 
have a value beyond price. 


MUNICIPAL AND COUNTY ENGINEERING 




























In this new era of industrial 
expansion motor trucks must 
give and be given every aid. 
They cannot be handicapped by 
poorly constructed roads. 


In this big plan, Garford Motor 
Trucks are designed and built 
to take their place. 


Their reserve power, stamina 
and economy make them espec- 
ially fitted to undergo the severe 
and gruelling tasks imposed upon 
them by the urgent demands of 
business. 


And the completeness of the 
Garford line covers the full re- 
quirements of every necessary 
industry. 


The Garford Motor Truck Company, Lima, Ohio 


Manufacturers of Motor Trucks of 1, 1%, 2, 314, 5 and 6 ton capacity 
4%, 7 and 10 ton Tractors 


Distribution and Service Stations in all principal cities 


One of the heavy 
Garford tractors 
in use in the log- 
ging industry 


The Garford complete and comprehensive line offers an 
obportunity to dealers broad enough to handle 
our big subject in a big way. 
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MOTOR TRUCK OPERATION AND ACCOUNTING XLI 

















At the recent joint convention in Chicago of the American 
Association of State Highway Officials and the Highway In- 
dustries Association there was a spirited, well-informed and 
conciliatory discussion of all phases of the regulation of mo- 
tor transportation on the highways with a view to composing 
certain differences of opinion which have arisen on this sub- 
ject with reference to the limitation of weight and 
speed of trucks in the interest of safeguarding the highways 
as structures. There was a marked determination on the 
part of all to reach a common ground of understanding and 
agreement, it being recognized on one hand that trucks in 
highway transportation are here to stay, and, on the other 
hand, that this fast and heavy traffic must be so regulated 
as to prevent undue damage to the highways of the country. 

The principal address on this subject was delivered by 
George M. Graham, chairman Motor Truck Committee of the 
National Automobile Chamber of Commerce. His topic was: 
“The Regulation of the Speed, Weight, Width and Height of 
Motor Trucks and Trailers.” Never was an address better 
received by an audience. The discussion was worthy of the 
principal address; it was led by Charles J. Bennett, State 
Highway Commissioner of Connecticut. Mr. Bennett was fol- 
lowed by A. Dennis Williams, Engineer Chairman of the 
West Virginia State Road Commission, Frank H. Zouck, of 
Maryland; A. W. Graham, Chief Engineer Missouri State 
Highway Department, and T. R. Dahl, of the White Motor Co., 
of Cleveland, Oliic. The address of Mr. George M. Graham 
is here given: 

“T ask your consideration for my client, the motor truck. 
He is charged at divers times and places with wreaking 
damage untold upon our highways. He has cracked open the 
surface, he has pitted deep ruts, he has forced cavernous 
holes into which the rains have beaten, and collapse has fol- 


special 


lowed. 


“This is the bad side, but there are extenuating circum- 
stances. It is admitted that he has done notable things for 
the country, performing almost incredible service in speeding 
up our war program. 

What Trucks Have Accomplished 

“He has brought the manufacturer nearer his market, the 
farminer nearer his consumer, the finished war order nearer a 
shipping point. He has facilitated rapid filing of orders, 
brought in raw material, supplied the equivalent of man 
power lost by withdrawal of soldiers, made less serious the 
shortage of horses and restored in organizations gaps oc- 
casioned by deficiencies of labor, material and transportation. 

“The truck has come to the aid of the farmer when he 
could not hire farm hands. 

“Through rural metor truck express, farmers, produce 
growers and dairymen are reaching their markets. Fertile 
soil, formerly isolated, has been brought into access of the 
markets. 

“Motor trucks Lave been doing railroad work on short 
hauls. 

“Public utilities companies, such as oil purveyors, tele- 
phone and telegraph cempanies and express companies would 
operate under serious handicaps but for the assistunee of the 
motor trucks. 

“This is what my client has done on the gvoad side. 

“But there are these who would banish him, because he 
has damaged roads which were never suited to his use. 


“He has not effended maliciously. His misdeeds have pro- 
ceeded from the fact that he has height, width, weight and 
speed, particularly weight and speed. 

“We admit that he has these attributes. He could not 
very well get along without them, but in spite of the trouble 
in which they have involved him, we believe that this is an 





SAURER 5-TON ROAD OILER AS OPERATED IN MUNICIPAL AND COUNTY SERVICE. 
This Oiler Carries a 1,000 Gal. Tank from which the Oil is Distributed through Spraying Nozzles Over Old Macadam and Gravel 
Roads. 
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SAVE 
2()% or More 


On Sprinkling and 
Flushing with 


SERVICE. MOTOR TRUCKS 


Careful tests show that a positive saving of at least 20 per cent—and frequently more— 
can be made by using motor equipment. 


Many municipalities are using the Service 5-ton flusher with highly satisfactory results. 
It can also be furnished in 2- or 3%-ton size if preferable. 
Service Dump Trucks for Street Maintenance have also proved wonderfully economi- 


cal and satisfactory. Chicago, Ill.; Atlanta, Ga.; Columbus, O.; and many other cities, 
besides innumerable counties in many states, are using 















MOTOR TRUCKS 


in one capacity or another. Unequalled dependability and economy make Service 
the first choice of buyers who investigate thoroly. 


Will | bmit a fi ds of Servi f 
in municipal work? Send for this information today. Plan OLRVICE MOTOR TRUCK 
now for increased efficiency in keeping with the many mu- COMPANY 


nicipal projects now being considered. 





Distributors in all ‘ ' x WABASH, INDIANA. 
principal cities ’ ‘ 


a i a ee 
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ideal time to denne the place for the truck and ask justice in 
its behalf. 

“We believe the truck as much sinned against as sinning. 
Out of 2,500,000 miles of highways in the United States, not 
more than 10% are improved, and many of these are of most 
mediocre quality. 

“The unfitness of the road has not only resulted in damage 
to the highways, but has also militated against the efficiency 
of the truck. 

Roads Have Sinned Against Trucks 

“Tests made by the Good Roads Board of the California 
State Automobile Association show that it takes a pull of 216 
lbs. to draw a 1-ton load on an earth surface. This is grad- 
ually reduced according to the excellence of the road until 
on the best type the pull is only 27.6 Ibs. 

“A Detroit manufacturer with a 2-ton truck got the follow- 
ing result in speed per mile over the following kinds of road: 


Miles per hour 


PEO UER PORES. 6.0.06 ve secccececeses 16.4 
Medium type roads................. 9.5 
ee DN 6. os cc ons ender vneacaurs 4.6 





RIKER 4-TON TRUCK AS OPERATED BY THE CITY OF 


BUFFALO, 
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PEERLESS 5-TON TRUCK AS OPERATED 
BY THE KELLY CONTRACTING CO., SAN 
ANTONIO, TEXAS, IN HAULING BAG CE- 
MENT. THE PERCENTAGE OF BAG 
BREAKAGE WITH THIS METHOD IS NO 
GREATER THAN WHEN BAGS ARE UN- 
LOADED BY HAND. THIS METHOD IS A 
TIME AND MONEY SAVER. 


“On highly improved roads this 2-ton truck, therefore, 
made 257% better time than on dirt roads. 

“There is no riddle about building roads that can with- 
stand truck traffic. This is proved by Wayne County, Mich. 
There are 10,000 trucks licensed in Wayne County. These 
contribute an enormous amount of heavy traffic. Much of the 
war material from upstate cities, such as heavily laden trucks, 
tractors, ambulances, etc., from Flint, Pontiac and nearby 
cities goes through on this cross country trip to the seaboard. 
Despite this abnormal traffic, Wayne County roads are in good 
condition. They stay right because they are built right. 


Three Parties to Controversy 


“There are three main parties in the controversy with re- 
spect to motor trucks and their relation to the highways. 

“First there are extremists who argue that all the truck 
has achieved for civilization does not compensate for its dam- 
age to the highways. Their only panacea is ruthlessly to 
legislate the power vehicle from the highways, penalize its 
operation with impossible license fees, and ignore all the 
blessings to be gained from a new system of transportation 
which has taken its place with railroads and steamships. 

“Second come those of us who stand to defend the motor 


GARBAGE COLLECTION 
TION TEST. THIS VIEW SHOWS TRUCK PULLING 27 TONS IN TRAILERS. 


N. =.. EN DEMONSTRA- 
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The World War was the Greatest 


Advertisement for Kissel Trucks 


It Proved their Universal Adaptation to any 
and every Haulage and Delivery Situation 


N the big wheat farms, rural express routes tying 

Kissel Trucks pulled up the farm with the cities, 

plows and cultivators Kissel Trucks kept ‘‘the 
throughmilesofopen fields. home fires burning.’’ 


miles to stock yards. employed Kissel Trucks. 


where grew the aeroplane 


lumber, Kissel Trucks kept horse-drawn equipment, so 
to delivery schedules. that one man could do the 


work of three. 
In numerous states, Kissel 
Trucks successfully took 


sa ee greatest industries on 100% 
’ government work, Kissel 

At Uncle Sam’s different Trucks eliminated trans- 

cantonments, Kissel Trucks portation delays. 


4eli employed 24 hours Thus Kissel Trucks met the 
© ivering supplies for unheard-of demands which 
America’s soldiers. war dictated. Built for 
With thousands of miles of peaceful purposes, they 


In the transportation de- 
partment of America’s 


fA thousand and one new 
Huses are being put up to¥ 
In the cattle-growing coun- Many of the railroads § Kissel Trucks in every city, § 
try, Kissel Trucks trans- through necessity, having town and municipality in } 
ported live stock 75 to 100 eliminated the short haul, ® 

m transportation delays, re- 
aa & lieve the railroads and form 
In the mountainous states /m every city in the coun- . 
try, Kissel Trucks displaced fling the source of demand ff 


§ with the source of supply.} 





proved more than equal to 
wartime emergencies. 





the country that eliminate § 


an endless chain connect- 


To be able to supply the 
peace time demand for 
Kissel Trucks, necessitates 
immediate action on the 
part of those dealers in 
whose territory Kissel 
Trucks are not as yet rep- 
resented. 


Their wartime perform- 
ance make them the most 
desirable agency proposi- 
tion in America today. 


Now is the time for you to make your application, so 
that you may share in the first shipment we will be able 
to make after being relieved from government work. 


Kissel Motor Car Co., Hartford, Wis., U.S.A. 


Bad roads cause motor truck transportation delays, thereby slowing up schedules 
and delaying shipments. Good roads eliminate delays and speed up shipmenis. 





GENERAL UTILITY 
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truck, who are willing that it should bear a proper financial 
penalty for such damage as it does to the roads, and who are 
willing to deal in a spirit of compromise on the question of 
weight and speed, so as to make those factors as little harm- 
ful to the road as may be. 

“Between these radicals is a third class which stands for 
compromise. These concede the place of the truck and believe 
that roads should be built adequate for it. But they insist 
that until better roads are obtainable, the present highways 
must be protected, even though in the process it becomes 
necessary to impose restrictions on trucks. 

“My presentation will, therefore, direct itself to drawing 
into closest possible accord the three viewpoints. 


Roads Should Be Servant of Transportation 


“As a basic proposition we beg to submit that highways 
should be the servant of transportation, not its master. 


“The truck has made its place. It has proved its adapta- 
bility to modern transportation problems. Civilization will 
lose unless means be found for its expanding application. Re- 
strictions, prejudices and petty objections must not be permit- 
ted to stand in its way. 

“If roads are not adequate to heavy truck traffic, they 
must be brought up to it. 

“The motor truck presents too great possibilities to be 
sidetracked for temporary considerations. 

“Those who admit no place for the truck stand opposed to 
the spirit of the times. They are putting themselves in oppo- 
sition to cabinet officers, the railroad administration, the food 
administration, the War Industries Board, the National High- 
ways Council, the Electric Railways War Board, the army, 
the United States Senate, and even the President of the 
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SERVICE CONTRACTORS SPE- 
CIAL MOTOR. TRUCK AS OPERATED BY 
BOONE COUNTY, INDIANA. 


3144-TON 


United States, all of whom have approved of and co-operated 
with the efforts of the Highways Transport Committee to di- 
vert all possible traffic to the highways. 


“Secretary Redfield has definitely stated that legislation 
restricting the size of motor trucks is a menace to the develop- 
ment of highways transportation, and constitutes an economic 
error. 


“Those legislators, who vote again trucks, feeling that 
they are serving the interest of the farmer, should be reminded 
that actually they are working against the pocketbook of the 
farmer. It is a fact not yet generally known that haulage 
of farm produce by motor truck is cheaper than haulage by 
team. 


“This statement has the support of authoritative figures 
presented by Frank Andrews of the Bureau of Crop Estimates, 
of the Department of Agriculture. He quotes 1918 figures to 
show the estimated cost of hauling in wagons from farm to 
shipping point as compared with motor truck haulage per ton 
mile to be as follows: 


Horse and Team. Truck. 


ME éveoce~dueweddousabneranes $.30 $.15 
BE cescauvwedadncddheeweacneeecas 3 15 
TE sc cc crenadepiowewerawecnnwe 48 18 


“Motor truck costs now are lower than were wagon costs 
in 1906, a result due to increased efficiency of the motor truck. 


“Motor truck hauls in 1918 from farm to shipping point 
averaged 11.5 miles, while wagon hauls averaged 9 miles; 
and one motor truck made 3.4 round trips per day over its 
longer route of 11.3 miles, while wagons made 1.2 round trips 
per day over the 9-mile distance. 


FEDERAL 3%-TON TRUCK AS 
OPERATED ON CONSTRUCTION 
AND MAINTENANCE WORK BY 


THE TELEGRAPH CORPS OF THE 
DETROIT FIRE DEPARTMENT. 
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y Above is shown a_two-ton Wilson 
| chassis with a special semi-trailer 
Sa body, 25 feet long, 10 feet wide and 7 

feet high, used by the Brown Trucking 


Company to carry airplane bodies and 
wings. 


This is one of five distinctive types in 
the fleet of nine Wilsons used in trans- 
porting government material to and 
from the airplane division of the Fisher 
Body Co., Detroit. 


Wilson trucks have been adopted for 
this particular work by the Brown 
Trucking Company due to the re- 
markable showing they have made in 
past service. 





J. C. WILSON COMPANY, DETROIT 
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Must Protect Present Roads 


“For those who ask that trucks be not permitted to ruin 
present roads pending the time that money, labor and ma- 
terial can be raised to build new ones, we can have only high- 
est respect. They are striving to guard that which is. We 
feel sure that they will be our allies against legislation that 
is unfair. We meet them in a spirit of co-operation. 

“As manufacturers we know that we must build trucks to 
weight, speed and tire size that will do least harm to present 
roads. 

“Foremost men of the industry, recognizing the difficulties 
involved, have given close thought to the question of dimen- 
sions. Frequent meetings held in Washington have discussed 
the subject in detail. Compromises and adjustments have 
been made, and we are now in agreement on a bill which we 
should like to see enacted into law by all the legislatures of 
the United States. 


“It was high time for such concerted action. Responsibil- 
ity for failure to develop proper laws for motor vehicle trans- 
portation has in the past divided itself between ill-informed 
legislators on the one hand and negligent friends of the motor 
truck on the other. The latter have in many cases failed to 
devise carefully worked out figures to show what would be 
the ideal dimensions. 

















SELDEN 34%-TON DUMP TRUCKS AS OPERATED BY 


THE ROCHESTER VULCANITE 
CHESTER, N. Y. 


PAVEMENT CoO., RO- 


“We wish to propose a combination of necessary funda- 
mentals, equitable legislation, efficient administration and 
proper constructions. 

Trucks Forged Ahead Despite Poor Roads 

“It is compulsory to give the subject consideration at once. 
Even despite poor roads, and in the face of discouragement 
on parts of state authorities, distance motor haulage routes 
are being established all over the country. The longest, from 
Chicago to Baltimore, has seen railroad records eclipsed in 
matter of time. ; 

“It is entirely possible that after the war shortline rail- 
roads will be a thing of the past, not only because the motor 
truck can deliver goods over short hauls in quicker time and 
at reduced shipping rate, but because it saves labor and time 
by delivering goods to the consignee’s door. Add to this the 
fact that there is no initial expense in putting a line of motor 
trucks in operation outside of the original cost of the trucks 
as compared with the high cost of track building and rail- 
road equipment. 

“Trucks are not only cutting time in transit, but are com- 
peting very favorably in cost. 

“The Syracuse Smelting Works delivers shipments to 
Philadelphia all three ways with this result: 
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Time Required—Costs 


Rail —171 hours, $.305 per cwt. 
Boat — 44 hours, .325 per cwt. 
Truck — 11% hours, .35 per cwt. 


“As compared with the rail shipment the truck makes the 
trip in less than one-fifteenth of the time at only one-sixth 
more cost. 

“Compared with the boat, the truck makes the trip in one- 
fourth the time at a difference in cost of only one-fourteenth. 
Lack of Repair Not Trucks, Responsible 

“T should like to raise the question of how far trucks are 
responsible for the present damaged condition of the roads. 
Are they unjustly accused in this respect? 

“It is conceded, that roads were never in worse shape, that 
many highways formerly famed for their perfection are now 
battered and filled with ruts and holes. 

“But is this up to the trucks? Is it not rather the penalty 
for a lack of repairs? 

“A foremost expert on road building and maintenance 
makes the statement that roads during the last two years have 
not suffered any more damage than heretofore. 

“*The difference is this,’ he said, ‘since the war started 
we have not been able to make repairs. Labor has been lack- 
ing, and there have been embargoes on road building material. 
Where formerly in the spring we would have quickly filled 
the holes and patched the ruts, we have been unable to do so. 
Therefore, the roads have been permitted to remain smashed 
up. Once our maintenance system is restored we will be able 
to do away with a lot of the present trouble. But for the lack 
of this repair the present agitation against trucks never would 
have arisen.’ 

“The experience of the State of New York also proves that 
the motor truck was blamed for much that was not its fault. 
With an expenditure of more than $150,000,000 the Empire 
State has only 1,000 miles out of 7,500 miles built of durable 
pavement type. 

“Last spring it was found that a considerable mileage was 
damaged by the heavy motor truck traffic, but that none of the 
pavements of the durable or. better type suffered. 


“In our investigation we have found the opinion almost 
general that most of the damage is done in, the spring. Then 
the frost is still in the ground, and as it thaws the mixture 
becomes almost like jelly. The impact of the passing vehicle 
with the top crust of the road, unsupported as the latter is 
by any adequate foundation, results in more damage than 
could be inflicted in all the other months of the year put to- 
gether. 


“We admit this fact unhesitatingly. We have in our bill 
proposed a remedy for it in the shape of an embargo by which, 
on proper notice, any road can be closed to traffic by the local 
highway authorities for any vehicle weighing more than 10,- 
000 pounds. Such embargoes cannot cover more than forty- 
five days in any one year. 


“Height and width are not the major problems with which 
we must deal. They can speedily be eliminated. 


“Nobody is going to build a truck body so high that it will 
not go under bridges. Neither will anybody make a body so 
wide that it cannot be moved through city streets between the 
ear track and curb, and over country highways where two 
vehicles have to pass. 


“Occasionally trucks are piled up with loads that project 
at the sides and tower over the top. Preventing such loads 
from becoming a nuisance or a menace is largely a matter for 
local regulation. It is not a matter that concerns the manu- 
facturer. He can control the dimensions of chassis and body. 
Loads are beyond his province. 

“We have fixed on 12 feet, 6 inches as the utmost distance 
between road and the summit of the body, and 96 inches as the 
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SCHAC 


WORM DRIVE TRUCKS 


Lgwal ZO Any Occaston'’ 





The Schacht Dealership is 
a Profitable One 


Schacht trucks have unmistakably made good in many 
years of service. The worm drive and their all-round 
excellence make them America’s quality truck. 


Add to this prompt deliveries, fair prices and an unusually attract- 
ive dealer franchise, and you will understand why the Schacht 
Dealership is a highly profitable one. 


Wire today or come to Cincinnati— 
before your territory is snapped up. 





2-Ton—$3150 f. 0. b. Factory 3%-Ton—$3950 f. 0. b. Factory 
2%-Ton—$3500 f. 0. b. Factory 5-Ton—$4950 f. 0. b. Factory 


The G. A. Schacht Motor Truck Co. 


Factory and Main Office: CINCINNATI, OHIO. 
New York Branch: 422 E. 54th St. Chicago Branch: 2021 Michigan Ave. 
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greatest width of the body. We do not think these figures 
should be exceeded and would cheerfully bow to laws so de- 
creeing. 

“Thus we readily dispose of height and width, but when 
we come to weight and speed we have much more to contend 
with. 

Weight and Speed Are. Real Problems 


“It is not to be denied that our client constantly grows in 
weight. Moreover, if unrestrained, he steps faster all the time. 

“We do not deny that the heavily weighted truck, running 
on solid tires and covering the highways at a stiff rate of 
speed, deals undoubted damage. But it is not to be forgotten 
that both the weight and speed serve a highly practical pur- 
pose. The cost of carrying the load decreases in proportion to 
the number of tons carried. 


Increased Size Cuts Cost of Operation 


“As a general proposition it may be stated that as the size 
of the truck increases the cost of operation in relation to car- 
rying capacity decreases. There are four principal reasons 
for this: 

“1—The cost of manufacture of a truck does not increase 
in proportion to the carrying capacity. 

“2—The so-called fixed charge, or overhead of operation, 
does not increase in proportion to carrying capacity. 

“3—The actual operation cost does not increase in propor- 
tion to carrying capacity. 

“4—The weight of the truck itself does not increase in 
proportion to carrying capacity. 

“From an economic standpoint this is a most important 
consideration. Truck owners have a right to operate their 
trucks to the highest limit of economy and efficiency. They 
should be permitted to run the heaviest possible truck made 
necessary by their haulage problems, and roads should be 
made equal to the burden as speedily as possible. To take 
any other position is to legislate directly against an, increas- 
ing army of motor truck users. 

“There are not less than 550,000 trucks in use in the United 
States. It has been estimated that farmers alone will apply 
to the highways 2,000,000 more trucks within the next ten 
years. The possibilities in all other lines of activity are so 
many and so varied that the whole subject of truck legislation 
must be approached with justice and vision. 

“Our plan for uniform truck laws call for permission to 
operate a vehicle whose gross load is 28,000 pounds. It also 
provides that the Highway Commissioner can reduce this limit 
to 24,000 pounds, where it can be shown that roads will not 
stand more than this weight. He also has the option of in- 
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creasing above 28,000 pounds, where highly improved roads 
make this possible. 

“As a general consideration the very heavy trucks are not 
used for distance work, being confined more or less in their 
activities to the larger centers of population or contiguous 
points where they operate over improved streets. 

“We have prepared a table which provides for license fees, 
three kinds of speed, according to section traversed, maximum 
weight and the load per inch width of tire. 


Load and Speed Limit Fixed 

“The load per inch width of tire was, after due considera- 
tion, fixed at 800 pounds throughout, whether solid or pneu- 
matic tires be used. 

“For vehicles of less than 6,000 pounds gross weight, in- 
cluding vehicle and load, in other words passenger automo- 
biles or very light commercial vehicles, a maximum speed of 
30 miles per hour is permitted in the open country. This may 
be exceeded for a quarter of a mile in order to permit one 
vehicle to pass another. Twenty miles an hour is permitted 
through suburban sections, villages and towns, and 15 miles 
maximum in thickly built up parts of cities ana towns. 

“Pneumatic tired vehicles are arranged in a classification 
that goes all the way from 6,000 to 28,000 pounds gross weight. 

“The speed for this entire classification of pneumatic tired 
vehicles has been made uniform at 25 miles in the open coun- 
try, 20 miles in suburban sections and 15 miles in congested 
sections. 

“The next classification brings us to the trucks using solid 
tires. The lowest gross weight provided for is 4,000 pounds, 
the highest is 28,000 pounds. Through thickly populated sec- 
tions none of these vehicles is permitted to go faster than 12 
miles per hour. In suburban sections they are all limited to 
a speed of 15 miles per hour, excepting the 8,000 pound vehicle, 
which may go up to 18 and the 4,000 pound vehicle, which 
may run up to 20. 

“In the open country the regulation is as follows: 

4,000 lb. vehicle, 25 miles. 
8,000 lb. vehicle, 20 miles. 
12,000 1b. vehicle, 18 miles. 
16,000 lb. vehicle, 16 miles. 
and the remainder 15 miles. 
What Various Rated Trucks Weigh 

“An examination of the weight of vehicles made by some 
40 manufacturers shows that within the 4,000 pound class will 
fall vehicles rated to carry %-ton and %-ton loads, within 
the 8,000 pound class vehicles rated to carry 1 and 1%-ton 
loads, within the 12,000 pound class vehicles rated to carry 


DENBY TRUCK, EQUIPPED 
WITH SPECIAL DUMP BODY, AS 
OPERATED BY PIERCE & HIN- 
DERLITER, CONTRACTORS, OIL 
Crt, FA. 
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“The Best Heavy Duty Truck on the Market” 


That’s the verdict of the Beaven-Jackson Lumber & Veneer 
Company based on their experience with three 3'4 Ton 
Gramm-Bernstein trucks, compared with the showing of 
other trucks on the same work. 





—_ 


NOTE THEIR SATISFACTION 


GRAMM-BERNSTEIN 
MOTOR TRUCKS 


are appreciated most where 
working conditions are hardest. 
For it is in such service that the 
built-in quality and performance 
of these trucks most quickly and 
strikingly show. But in all lines, 
these characteristics mean longer 
life and lower cost. 














THE GRAMM-BERNSTEIN MOTOR TRUCK COMPANY, LIMA, OHIO 
CS 
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2-ton loads, within the 16,000 pound class vehicles rated to 
carry 3 and 3%%-ton loads, within the 20,000 pound class ve- 
hicles rated to carry 4 and 4%-ton loads, within the 24,000 
pound class vehicles rated to carry 5-ton loads, and within the 
28,000 pound class vehicles rated to carry 5 and 7-ton loads. 

“Class ‘D’ comprises motor vehicles for the purpose of 
transporting passengers for hire upon any of the public high- 
ways. This has been divided into three main classes. 

“First for vehicles of less than 6,000 pounds, which are 
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FEDERAL TRUCK HAULING 3% CU. YDS. OF SAND, 
DETROIT PAVING CONSTRUCTION. 


permitted 30, 20 and 15 miles per hour, according to sections. 

“The 7,000 pound vehicle is permitted 30, 20 and 12 miles, 
according to section. 

“The third class calls for 8,000 pound vehicles, and is per- 
mitted 25, 20 and 12 miles per hour. 

“*E’ class, motorcycles, calls for no particular comment. 

“In the ‘F’ class are comprised all solid rubber or pneu- 
matic tired vehicles trailed or propelled by motor vehicles. 
The speed permitted to the propelling motor vehicle naturally 
regulates the speed of the trailer. The pounds per inch of 
tire width remain unchanged at 800. The weights run from 


4,000 to 28,000 pounds as in case of solid tired trucks. 
“In case of! trailers that carry pneumatic tires the rate is 









Our merchant marine of today and tomorrow 
will carry a message of good will to the nations 
of the world. 

Millions of cruelly starved folk face westward 
from every shore with mouths open to the promise 
of America. These must be fed— and then 
clothed—and also supplied with the other neces- 
sities of life. Our grand privilege is now here to 
restore life, strength and hope to these martyred 
brothers of a hundred tongues. 

Highways transport facilities at the farmer's 
gate and—at every farmer's gate—must immedi- 
ately suggest the initial phase of overseas distri- 
bution; must make a picture in the farmer’s mind 
of the movement of the products of his soil and la- 
bor from his own gate through to the distant points 
of the world; to Europe, to Algiers, to Athens, 
and the Orient. 

The Highways Transport Service is the first step 
in the great system of transportation to the sea and 
then on the merchant marine to the far points of 
the world. 
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Chairman Hurley of U. S. Shipping Board calls on Highways Transport Com- 
mittee for Assistance in Moving Food Supplies over the Highways. 
HIS LETTER FOLLOWS: 
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reduced to three-quarters. It is doubled for iron tire trailers 
or semi-trailers. 

“If it be said that the maximum weight should be put to 
as low a point as possible in order to deal with probable over- 
loading, attention should be directed to the penalty pre- 
scribed in. the bill, a penalty made the more easy of infliction 
since the bill provides for a plate placed on the truck, said 
plate to show gross weight of vehicle and load. Any truck 
carrying more than this weight, becomes liable to the law. 

“Therefore, the question becomes one of proper administra- 
tion. 

Trucks Economical in Use of Steel 

“The war has made opposition to waste a national policy. 
It should, therefore, be remembered that the motor truck is 
highly economical in its consumption of steel as compared to 
its carrying capacity. Steel required for the average railroad 
freight car is 25 tons, for the average locomotive and its ten- 
der 150 more tons must be allowed. A 2-ton truck requires 
1% tons. 

“The ton mileage of a freight car per day is 800 ton miles, 
40 tons average load and 20 miles per day. An easy average 
for the 2-ton motor truck is 200 ton miles, 2, ton load and 100 
miles per day. Therefore, the four 2-ton trucks can do more 
work per day than one freight car. Trucks also deliver direct 
from shipper to consignee. 

“To build 50,000 steel freight cars and the 1,250 locomo- 
tives to draw them will require 1,437,000 tons of steel. Only 
300,000 tons of steel are neecssary to build 200,000 2-ton trucks 
capable of doing the same amount of work. There is a saving 
of 1,137,000 tons of steel. 

“Considered from the standpoint of national wealth and 
prosperity, does not this saving, plus the time saving in favor 
of motor trucks, make insignificant the cost of repairing pos- 
sible damage to the roads? 











Food must begin to move soon from every hill, 
through every valley of the great country behind 
our shores, down to the shipping points before we 
can start our ships from the ports and fulfill our 
duty; and the Highways Transport Committee 
throughout this land could and should render a 
peace-time service by stimulating highways trans- 
port of nourishment and supplies so badly needed. 
Routes and channels from shipping points must be 
opened up and efficiently maintained, and our 
merchant marine must be built up to meet the de- 
mands for distribution overseas. 

Resistance in any form to the free movement 
of farm products must be reduced and eliminated, 
and the most efficient utilization of man-power 
must be introduced wherever possible. 

The United States Shipping Board urges that 
this message be carried through you and your 
Regional Chairmen to the state organizations and 
on down through your great body of patriotic men 
whose vision can well embrace the crying need of 
their brothers in other lands for help. 
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“As a temporary measure the ideal plan would seem to be 
to build improved roads on the shortest routes connecting im- 
portant centers, and then to protect these roads from wash- 
outs, cave-ins and obstructions caused by snow and ice. 

“As far as possible traffic should then be centralized tem- 
porarily on such designated routes, thereby eliminating the 
necessity of sending trucks over side roads, before they have 
been properly rebuilt for such traffic. Such well organized 
motor truck highways, by obtaining the shortest routes and 
skirting the congested districts, would be valuable savers of 
time. 


Three Principal Methods of Finance 


“There are three principal methods of finance by which 
may be obtained roads that will afford the truck its full 
chance of service to the public. 

“The first is direct taxation on part of the state. 

“The second is by enlarged federal aid, based on the proba- 
bility that the war’s end will see the United States Govern- 
ment owning a large number of motor trucks, which will be 
applied to peace uses in the various departments. There is 
already keen governmental interest in respect to the high- 
ways situation, and there are better chances of assistance 
here than ever before. 

“Finally there never was so great a warrant for bond issues 
as now. Previously projects of bond issues for highways con- 
struction met the objection that future generations should not 
be taxed with the burden of financing new constructions. This 
reason does not hold valid now. 

“The present generation has done its duty by posterity. 
It has borne not only the burden of death and suffering from 
the war, but also assumed more than its share of the financial 
obligation. 


Resume Public Works 








The Chamber of Commerce of 
the United States, in its press re- 
lease of Dec. 10, 1918, said: 


“The development of public 
works of every sort, as recom- 
mended by the President, should 
promptly be resumed, in order 
that opportunities of employ- 
ment may be created for un- 


skilled labor.” 


This is the way to avoid a Panic. 








Resume Public Works 
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“Therefore, it is only equity that generations to come 
should pay their share for inaugurating adequate road systems 
now. 

“Results in Illinois and Pennsylvania would indicate that 
the public is coming to this same viewpoint. 

“When we obtain roads suited to truck traffic, license fees 
should always be maintained at such figures as will permit 
the maintenance of the highways without further burden to 
the public. 

“T submit you the case of my client. I hope you will not 
be unduly severe on him for such damage as he has wrought. 
Bear with him in respect to his sins of weight and speed. We 
ask you to co-operate with us in, our effort to make the road 
fit the truck and the truck fit the road for the permanent bene- 
fit of us all.” 


Plenty o/ Reserve 
Powev/erihe Hard 


Steady ay ke 








Municipal Tru 


in all trucks equipped with 


“Wisconsin, = 
NCotors 


Write For specifications of different 
types and sizes. 


WISCONS'N MOTOR MFG. CO. 
Station A. Dept. 330. MILWAUKEE. WIS. 

















FIRST IN WAR AND 
FIRST IN PEACE 


Heltzel ‘‘Lightning’’ Loaders helped 
win the war and will continue to solve one 
of the equipment problems in peace time. 


Major Richard D. Marsh, Construction 
Quartermaster, Camp Holabird, writes: 


‘*This Loader works satisfactorily with material such 
as sand, granulated slag and small crushed rock. 
Working with these materials the loader is more eco- 
nomical than hand labor. It is estimated that two 
men and ‘Lightning’ Loader will replace six men with 
shovels.’’ 


THE LOADER SOON PAYS FOR ITSELF. 
Write for literature. 


Heltzel Steel Form & Iron Co. 


WARREN, OHIO. 
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HALL Trucks are Making Good in Municipal 
and County Work throughout the Nation 


In every state, in many counties, and in most cities of any conse- 
quence, Hall trucks are giving satisfaction p/ws. They have 
given great service on road construction, in highway transporta- 
tion and in the most diverse forms of city and county service. 


The Hall truck here shown is one of two owned and operated 
on road construction by Pierce County, Washington. 


Note that it is equipped with Road Roller wheels. This unit is 
of 5-tons capacity, chain drive, and has 100 cu. ft. body and hoist. 


The purpose of the Road-Roller rear wheels is to spread and roll 
gravel placed on the county roads. Thus the county has a motor 
truck and a road roller all in one. 


This is just one example of the diversified utility of the Hall truck. 


“HAUL IN A HALL” 








Buy a truck with staying quality! Buy one that meets 
the exacting requirements of construction work! 








THE LEWIS-HALL IRON WORKS 


Manufacturers of the HALL Truck 
(Established 1873) 
Ferry Avenue and Grand Trunk Ry. DETROIT, MICH. 








New York Distributors: Robert D. King & Co., Inc., 324 Jackson Ave., Long Island City, N. Y., Metropolitan Dealers. 
New England Distributors: Hall Motor Trvck Co. of N. E., 926 Commonwealth Ave., Boston, Mass. 
Guarantee Automobile Exchange, 629-31 N. Broad St., Philadelphia, Pa., Philadelphia Dealers. 

Edward Sales Company, 10-12 Howard Avenue, Brooklyn, N. Y. 
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EDITORIALS 














Rational Design of Roads 


The development of motor truck traffic on the high- 
ways will force the rational design of roads, as engi- 
neering structures, to withstand this character of traf- 
fic. Road design has been almost purely empirical. 
Roads have been proportioned with a knowledge of the 
performance of existing roads, just as masonry arches 
were once built by similar engineering processes, be- 
fore the principles of statics and dynamics were at all 
understood. 

In the last year or two highway engineers have been 
called upon to design roads to bear unknown loads, 
moving at unknown speeds in vehicles of unknown 
width and height. This, of course, is an indeterminate 
problem, and could be solved only by conjecture, with- 
out regard to economy and dependability. 

The regulation of the weight, speed, height and 
width of motor trucks and trailers, which is progress- 
ing, will set the conditions a road must meet with suf- 
ficient precision to enable the engineer to plan intelli- 
gently. Highway engineering will become more exact 
henceforth and roads will be designed rationally rather 
than empirically, although the assumptions that must 
be made before the theories of mechanics can be ap- 
plied will leave much uncertainty in the solution of 
problems of this class. Meanwhile the old engineering 
maxim will continue to hold good that “It is better to 
be safe than sorry.” 





A Remarkable Engineering Society Success 


About four years ago a group of young Chicago en- 
gineers organized a new engineering society. It was 
undoubtedly an audacious thing to start a new en- 
gineering society in the year 1915. Only young men 
would have had the heart for such an enterprise. At 
that time the regulation rejoinder to every suggestion 
that a new engineering society be formed was, 
“Heaven forbid!” Add to the opposition against all 
new engineering societies, existing then as now, the 
fact that these audacious young men dreamed of im- 
proving the engineer’s financial status, and one can 
perhaps appreciate the discouragements heaped on 
their heads. Yet despite all ridicule, hostile criticism, 
impugning of motives, and all the rest of it, the young 
men made good, and their new society, called the 
American Association of Engineers, has made good, 
although its work is not yet finished. 

The editor finds peculiar satisfaction in hailing the 
success of this organization, for he did what he could 
to discourage its founders. His aid was sought at the 
outset, but he was weary from his efforts to arouse en- 
gineers to an enlightened self-interest, and advised the 
young men not to attempt a labor which had so many 
times proved abortive. Fortunately they did not take 
his advice. 

This organization, at first referred to by the bourbon 
element in the profession as “a group of disgruntled 
minor assistants,’ has now advanced to such standing 
that it has for its president the president of a great 
railroad. Among its officers and directors are men of 


national reputations as engineers. As secretary it now 
has the man who, as secretary of the Cleveland En- 
gineering Society, did the first and most conspicu- 
ously successful engineering society publicity work in 
this country. 

The association is incorporated, not for its own pe- 
cuniary profit, but for the profit of its members and of 
the most obscure engineer in America. It is worthy 
of all co-operation and all support. 





Make Costs Known in Self-Defense 


Speaking at the recent convention of the Highway 
Industries Association, Governor Lowden, of Illinois, 
stated that prices will govern to some extent the 
amount of road construction to be placed under con- 
tract in this state during his administration. He inti- 
mated plainly that he regarded prices as artificially 
high, and appeared to be of the opinion that contrac- 
tors and material men were asking too great profits. 

Now, there is no question of the Governor’s sincerity 
and there is no question of his desire to see a state- 
wide system of public roads built in Illinois. His en- 
ergetic leadership and unqualified indorsement of the 
great road-building program in this state made the 
success of that program certain. His efforts on behalf 
of good roads are fully appreciated. But it is evident 
to the initiated that the Governor is under a misappre- 
hension as to the profits made by road builders. An- 
other year or two as profitable as 1918 and the entire 
highway industry would be bankrupt. 

It was suggested, therefore, at the convention men- 
tioned, that costs be made known at least in sufficient 
detail to convince the public that no undue profit is 
being made, or is likely to be made, by any firm or in- 
dividual engaged, or in any way concerned, in road 
building. 





Opportunities in the Highway Field. 


The highway field offers attractive opportunities to 
engineers. Recently the highway commissioner of one 
of the leading states expressed the opinion that the 
present shortage of highway engineers will become 
more marked in the years coming. Highway work in 
prospect is vastly more extensive than anything in this 
line the country has experienced. Not only will state 
highway organizations grow, but county highway or- 
ganizations will also grow greatly. 

The road building so far carried on has served to ac- 
quaint the public, if but imperfectly, with the worth of 
the services of the highway engineer. Public opinion 
now demands engineering in connection with highway 
construction where even a test road has been built. 

Young men entering the engineering field will now 
come in over the highway instead of the railroad. For 
a generation young engineers have taken the easy way 
by getting a job on the railroad. Some advanced, 
many stood about where they started, and a great 
many went back to the farm. Highway engineering 
can never be less appreciated than railroad engineer- 
ing has been, so the engineer who enters a highway 
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organization will surely fare as well as the railroad en- 
gineer, if he does not fare as far. He will see more of 
his family if less of the world. 





Sell the Road First 


There is room in the great highway field for all the 
workers now in that field and for all competent per- 
sons who may enter it in the near future. This is ad- 
mitted by leading representatives of every interest con- 
cerned. More good highway engineers are needed; 
many more good highway contractors will be needed 
soon, and there is room on American highways for 
every pound of good road-making material that can be 
produced in the next decade. 

While the leaders of thought among the so-called 
“material” men fully recognize that there is room for 
all, this does not mean that there is to be less sharp 
competition than heretofore in the sale of road-build- 
ing materials. Lieutenants may, in their natural zeal 
to get orders, argue the merits of a material to the ex- 
clusion of the merits of the project for which the ma- 
terial is intended. This may be fatal to the project, 
and therefore harmful to the public as well as to the 
entire highway industry. For this reason a prominent 
worker in the Highway Industries Association re- 
cently proposed as a slogan for all material men: “Sell 
the road first.”. This thought should be emphasized in 
every organization until it is appreciated. 

Since there is room for all, competition can and 
should be fair. The public is undoubtedly in a road- 
building mood and will remain of that persuasion un- 
til the roads desired are secured, or until faulty con- 
struction or unwise promotional methods temporarily 
discredit the entire road-making program of the 
country. 

The highway industries are soon to have their gold- 
en opportunity, and they must make good. Those who 
serve best will surely profit most. 





Use of Labor-Saving Machinery Versus Importation 
of Asiatic. Labor 


Observers, generally, agree that the labor situation 
in this country is likely to pass rapidly from one ex- 
treme to the other. In the first period there will be an 
oversupply of labor and in the second period there will 
be a shortage of labor. The first period will be of short 
duration in comparison with the second. 

We have entered upon the first period, brought 
about by the demobilization of soldiers, sailors and 
war industries laborers who have not yet been ab- 
sorbed into the normal industrial pursuits. It is now 
highly desirable to launch great programs of public 
works construction, not only to provide improvements 
postponed because of the war, but to provide useful 
and profitable employment for labor during the months 
of readjustment from a war to a peace footing. 

Public works and other normal enterprises once fully 
released will rapidly gain momentum, and it is be- 
lieved by many close students of economic conditions 
that the first period of oversupply of labor will be fol- 
lowed soon by a period of labor shortage. Many hold 
that well over a million European laborers who have 
sought asylum in America during the war will return 
to Europe as soon as the menace, to them, of war serv- 
ice in European armies has been, for the time, defi- 
nitely removed. Labor conditions in Europe will sure- 
ly be better after than they were before the war, thus 
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making the European laborer better contented with 
his surroundings and correspondingly decreasing the 
lure to him of the American dollar. Thus, with the 
demand for labor increasing, in the second period, and 
the supply of labor progressively decreasing, an acute 
labor shortage may come in 1920 or 1921. 


How shall this labor shortage be met? The recon- 
struction of Europe, physically and industrially, will 
prevent the usual additions to American labor supply 
through immigration from Europe. “The belief is rap- 
idly growing,” says one observer in the construction 
industry, “that the solution is the importation of Asiat- 
ic labor.” 

On the high ground of national welfare and of Amer- 
icanization the importation of Asiatic labor should be 
opposed. This country is already too much of “a poly- 
glot boarding house,” to use the phrase of the late 
Theodore Roosevelt. -If coolies from the Orient are 
admitted to this country to solve a labor shortage prob- 
lem they will not only further complicate social affairs, 
but will inevitably lead to international complications 
of the first magnitude. 

Relations between the United States and one Asiatic 
country have been strained for years because we not 
only do not want any more of the subjects of that na- 
tion to settle within our borders, but would be glad to 
have many of those now here return to their native 
land. Only the good offices of a mutual friend among 
the nations have prevented an open clash over the im- 
migration question between the United States and the 
Asiatic nation to which reference has been made. Let 
it be clearly understood that it will be vastly easier to 
admit Asiatic labor when we may want it than it will 
be to get rid of it when we no longer want it. Let it 
be recalled that the importation of African labor once 
solved a labor shortage in this country, but the solu- 
tion of one problem left a greater problem which is 
with us still, in spite of all efforts to solve it from gen- 
eration to generation and despite the expenditure of 
much blood and treasure in the effort. Let us be intel- 
ligent enough not to duplicate that mistake, and let us 
not be so foolish as to suppose that the consequences 
of such a mistake can be avoided merely by switching 
colors. 


What, then, is the remedy? The remedy, in the con- 
struction field at least, is the more general employment 
of labor-saving machinery. In this field labor-saving 
machinery has established its worth wherever it has 
been given a fair trial. Once properly recognized, it is 
capable of great development which will progressively 
improve industrial conditions and progressively lower 
production costs. 


The attitude of engineers and contractors toward 
labor-saving machinery, generally speaking, is not 
what it should be. The present attitude is too much 
of a “show me” attitude. There should be more will- 
ingness, more eagerness to be shown. Instead of being 
skeptical and coldly critical of the manufacturer’s ef- 
forts (backed by the manufacturer’s money), the con- 
tractor and engineer should adopt a policy of helpful- 
ness and co-operation with the manufacturer. ‘They 
should help him with advice and suggestions and 
should give him the benefit of every reasonable doubt. 
It should be realized that in the production of labor- 
saving machinery the manufacturer is performing a 
public service. It is true he aims to profit from this 
service. He is not always successful; when he does 
make a fair return on his invested capital, he is clearly 
entitled to it. 
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How the Successful Campaign For the $60,000,000 
Good Roads Bond Issue Was Conducted in Illinois 


By 8S. E. Bradt, State Superintendent of Highways, Springfield, 
Illinois 


It had been generally recognized by the friends of good 
roads throughout the state of Illinois that no great progress 
could be made in the way of road improvement without mak- 
ing available a fairly large sum of money through a bond 
issue. The opportune time for launching such a campaign 
did not present itself until the latter part of 1916. At that 
time there was developed by the State Highway Commission a 
plan involving a state road bond issue of fifty millions of 
dollars. 

The unique feature of the plan was that the bonds were to 
be paid one-half from motor license fees and one-half from 
general taxation. In order to insure the providing of ample 
funds through motor license fees, it was proposed to increase 
the fees 50% above the then existing rates.. Our first move 
was to present this proposition of increase in motor fees to 
the officials of the motor organizations of the state. The mat- 
ter was carefully gone into by them and the plan approved. 


In Charge of Illinois Highway Improvement Association 


There had been formed in 1911 for the purpose of advancing 
highway legislation in Illinois, the Illinois Highway Improve- 
ment Association of which Mr. Wm. G. Edens of the Central 
Trust Company of Chicago was president. This organization 
had been influential in passing the revised highway law of 
1913. Naturally, therefore, we turned to Mr. Edens and the 
Illinois Highway Improvement Association with this advanced 
plan for the improvement of the highways of the state. Mr. 
Edens immediately called a meeting of the directors for the 
purpose of discussing the plan. It met with their unanimous 
approval. 

Plan Submitted to Governor-Elect Lowden 

This was in November, 1916, shortly after the election of 
Frank, O. Lowden to the governorship of the state. Realizing 
that his co-operation was essential, the plan was placed before 
him. He stated, after going into the matter carefully, that 
while he was not fully prepared to give his approval to the 
measure he realized that if any great amount of work was to 
be accomplished it could be done only through a large bond 
issue and that he thought it proper to begin a campaign of 
information. 

Following the meeting with Governor-elect Lowden, the 
Illinois Highway Improvement Association called a state-wide 
meeting at Danville. At this meeting some 250 prominent 
farmers and business men representing all parts of the state 
came together. They devoted an evening and an entire day 
to the consideration of the. question in all its phases and final- 
ly gave it their unanimous endorsement, after raising the 
amount of the proposed bond issue to sixty million dollars. 


Outlining the System 

Prior to the meeting of the directors of the Illinois High- 
way Improvement Association, the State Highway Department 
had outlined a state-wide system of highways comprising 
about 4,000 miles connecting practically all of the cities and 
villages of 2,000 and greater population in the state. This 
system reached directly about 66% of the population and ex- 
tended into every county of the state. It was adopted by the 
Danville convention and became the basis of the bill intro- 
duced into the legislature. 


Paid Entirely From Motor License Fees 
In January, 1917, the Fiftieth General Assembly convened. 
Before preparing the bill for the consideration of the legisla- 
ture another conference was held with Governor Lowden, at 
which representatives of the various motor organizations of 
the state were present. At this meeting Governor Lowden 
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stated that the demends on the revenues of the State of Llli- 
nois were growing sv rapidly and the taxation was already so 
heavy that he would not favor any plan which would involve 
an additional tax upen farms, homes or other property, but 
if the motorists of the state were willing to assume the pay- 
ment of the entire preposed bond issue and interest instead 
of one-half of it, as previously agreed lo, he would favor it. 
He further stated that in order to do this it would be neces- 
sary to increase the motor fees 100 instead of 50%. After 
some consideration this was agreed to by the representatives 
of the automobile organizations and the bill was prepared 
along that line. 
Legislative Career 

The presentation of the bill to the legislature was the next 
step. The members of the General Assembly offered practical- 
ly no opposition to the proposition of issuing bonds in the 
manner already agreed upon; but there were many demands 
for changes in and additions to the system. After a number 
of hearings before the House and Senate committees, and its 
final reference to a conference committee, the bill was ap- 
proved in June, 1917, involving in its final form a system of 
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approximately 4,800 miles of the main highways of the state. 
In the meantime, the plan had been presented to many organi- 
zations. It had received the approval of the entire farm press 
of the state and also the approval of the Illinois Farmers In- 
stitute, one of our most influential farm organizations. 

At the time the bill was introduced in the legislature, the 
United States was not involved in the European conflict, but 
before its final passage war had been declared. 

Pian of Campaign 

Following the passage of the bill, the Illinois Highway 
Improvement Association commenced the outline of its plan 
of campaign. The plan proposed met with practically no op- 
position wherever it was understood but the man who failed 
to have full information in regard to it was inclined to oppose 
this bond issue the same as other bond issues, fearing addi- 
tional taxation. In this connection, attention is called to the 
fact that instead of requiring only a majority of the votes 
cast upon the proposition, the Constitution of Illinois required 
a majority of votes cast by men voting for members of the 
General Assembly, which meant practically a majority of all 
votes cast at the election. This feature, combined with the 
general oppositiecn to bond issues which necessitate additional 
taxation, made necessary the carrying on of a vigorous cam- 
paign of information. ; 

Wide Endorsement by State and Local Organizations 

The war, however, had become the all-absorbing topic. 
People, with the exception of those particularly interested in 
road improvement, who needed no convincing, would not take 
the time to attend good roads meetings. It therefore became 
necessary to formulate a different campaign from that ordi- 














narily carried on. Instead of the projected road meetings 
our attention was given to securing a place for our speakers 
on the programs of all public gatherings. At these meetings, 
the plan was presented briefly and an endorsement requested 
and usually unanimously given. Before the closing month 
of the campaign we were able to show the most formidable 
list of endorsements, both from organizations and from promi- 
nent persons, ever given to any one project presented to the 
people of the State of Illinois. 


Forming of County and Precinct Organizations 

In addition to the foregoing, which was of a general nature, 
it was deemed essential to carry on a local campaign in each 
community. For this purpose there was appointed a county 
campaign committee in each county. This committee con- 
sisted in the beginning of from three to five members who 
were permitted to make such additions to their committees 
as they saw fit. Great care was used in selecting these county 
committees so as to be sure to have people of standing in the 
community as well as those who were enthusiastic road ad- 
vocates. 

The county committees were requested to meet and elect a 
chairman, secretary, treasurer, and publicity manager and 
then proceed to organize the county by naming township chair- 
men and precinct and school district committeemen as well as 
workers at the polls on election day. During the last few 
months of the campaign, field men were sent out to visit the 
various county campaign committees and assist them where 
necessary in completing their organizations and in carrying 
on the campaign. Where it was found necessary, these field 
men went to the counties several times before election day. 
The work done by these county organizations in a hand to 
hand manner is undoubtedly responsible for a large measure 
of the success of the bond issue. 


Publicity Through Literature 

Another feature of the campaign which will be of interest 
is the manner of publicity. The Illinois Highway Improve- 
ment Association furnished to the county committees the nec- 
essary literature consisting of maps, booklets, circulars, fold- 
ers, etc. These included a text book, covering the entire plan 
in detail to be used by those who wished to prepare them- 
selves to talk both in public and privately for the bond issue. 
A state map 15x28 ins., showing the bond issue system and 
giving essential details of the plan, was distributed; also 
three different circulars written by well known farmers; three 
labor circulars prepared by well known labor leaders; a circu- 
lar covering the financial phase of the situation; and during 
the last 30 days of the campaign a folder appealing to auto- 
mobilists was distributed through all of the filling stations of 
the state. A small leaflet for use by manufacturers in the 
employes pay envelopes was another feature; and finally, a 
sample ballot for distribution on election day and badges to 
be worn by those favoring the proposition. The greater part 
of these circulars, folders, and leaflets were brief and yet con- 
tained the main facts regarding the proposition. Not less 
than 6,000,000 pieces of literature were Gistributed by the 
Illinois Highway Improvement Association mainly through 
the county organizations. 

Newspaper Publicity 

Another thing that should be given special mention is the 
co-operation of the newspapers of the state in this campaign. 
All of the papers, including the metropolitan dailies, the coun- 
try ‘daily ‘and weekly papers, the farm and trade papers, gave 
of their space freely. During the last six weeks of the cam- 
paign two full page sheets of publicity matter were sent out 
by the Illinois Highway Improvement Association. This was 
furnished in the form of boiler plate to those papers so desir- 
ing it, while to others the copy was given and set upon their 
own linotype machine. It is estimated that approximately 
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25,000 columns of printed matter pertaining to the bond issue 
were donated by the newspapers of the state. 


Special Motion Picture Film 


Another interesting feature of the campaign was a two- 
reel film, prepared and circulated by the Illinois Highway 
Improvement Association. This was entitled “Through Illi- 
nois Over Unchanged Roads in a World of Change,’ and was 
furnished without expense to moving picture houses. It was 
used generally over the state until it became necessary, be- 
cause of the influenza epidemic, to close all moving picture 
houses. Wherever it was shown it brought out unusually 
favorable comment and it is to be regretted that we were un- 
able to use it to the end of the campaign so as to get the full 
benefit of the ten sets of films which were circulated. 


Closing the Campaign 


During the last six weeks of the campaign, we were handi- 
capped first by the launching of the Fourth Liberty Loan 
campaign which closed about three weeks before election, and 
following this, the influenza epidemic. Practically all county 
committees had arranged for township and school house meet- 
ings either in the interest of the bond issue alone or in con- 
nection with political and other gatherings. The order issued 
by the State Board of Health prohibiting all public gatherings 
forced us to make a sudden change in the campaign from 
public meetings to newspaper and poster advertising. The IIli- 
nois Highway Improvement Association immediately printed 
and forwarded to the county campaign committees for circu- 
lation 50,000 half-sheet posters. In addition, the county com- 
mittees were urged to use, especially in the larger centers of 
population, half page and page paid advertisements in their 
daily papers. Also a thorough organization of non-partisan 
poll workers had been effected by the county campaign com- 
mittees generally throughout each county. These workers 
were at the polls with the sample ballots, wearing bond issue 
badges and urging the people to vote for the road bond issue. 
This was supplemented by both the republican and democratic 
poll workers who gave the proposition their hearty support. 


_ On the little ballot with the road bond issue was the proposi- 


tion of submitting the question of the constitutional conven- 
tion in which the women of the state were greatly interested. 
Because of this, many women workers were at the polling 
places supporting not only the constitutional convention prop- 
osition, but also the good roads bond issue. 


Effect of the War on the Campaign 


Shortly after the adjournment of the legislature much un- 
favorable comment was heard concerning the bond issue on 
the grounds that while we were engaged in this stupendous 
war we had no time to think of or discuss a good roads bond 
issue; that the entire matter should be postponed until some 
later date. Our governor with his usual foresight then came 
to the rescue by making a public statement to the effect that 
if the bond issue was approved by the people he would not 
issue the bonds or commence construction until the close of 
the war. In connection with this statement, he called atten- 
tion to the fact that economists predicted a period of depres- 
sion following the war in which we would probably find labor 
plentiful and work scarce. In view of this probability, he 
urged the people to approve the bond issue in order that the 
State of Illinois would be prepared to do its share in provid- 
ing employment for the soldiers returning from the front 
and the civilians released from war industries. This state- 
ment immediately relieved the situation and proved to have 
a decided influence on the minds of the people in favor of 
the bond issue. 


Its Financing 


The financing of the campaign was done entirely through 
personal contributions. The Illinois Highway Improvement 
Association, through its finance committee, raised sufficient 
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funds to pay for all printed matter and the preparation of the 
public news sheets furnished to the press of the state; also 
to defray the general office expense which was considerable. 
The local campaign expenses, including the payment for local 
newspaper advertising, were provided by the county cam- 
paign committees. 


What is Shown By the Returns 


The total legislative vote cast at the election was 898,821; 
the vote for the proposition was 661,815, thus giving a major- 
ity of 212,404 votes on the constitutional basis. The votes 
against the proposition were 154,396, a majority of 507,419 or 
over four to one on the basis of those voting on the proposition 
itself. This vote is evidence of the excellent work done by 
every person interested in the campaign. 

The harmonious and enthusiastic co-operation of the Tili- 
nois Highway Improvement Association, the State Division 
of Highways, the county campaign committees and their asso- 
ciates, with Governor Lowden, who was the real leader in 
every crisis, is shown by the results of the election. And the 
results of the election also show that the people of the entire 
state are sincere in their desire to “pull Illinois out of the 
mud.” 





Need of Certain Investigations for Increasing the Effi- 
ciency of Water Filter Plant Design and Operation 


By James W. Armstrong, Filtration Engineer, Water Depart- 
ment, Baltimore, Md. 


When a procedure becomes established in any profession, 
as good practice, it is generally based upon sound theory 
backed by experiment. But on account of the costliness and 
the time required for making experiments, the difficulty of se- 
curing necessary data or the fear of departing from established 
precedents, there have been incorporated into public works 
many important details that do not adequately perform the 
part for which they were designed. 

Mixing Basins and Coagulating Basins . 

The art of purifying city water supplies is too new to ex- 
pect that the last word has been said regarding any particular 
feature of the process. For instance, mixing basins and the 
coagulating basins are very important features of most filtra- 
tion plants, about which there is still much to learn, and any 
information that would lead to a better understanding of their 
proper functioning should be of great service. Both engineers 
and operators have opinions varying greatly regarding their 
proper design. It is very difficult to draw correct conclusions 
by comparing data obtained at different plants by experiments 
on different kinds of water, treated in different ways. Unfor- 
tunately, there is very little data available for comparing the 
various methods of handling water that has had identical 
chemical treatment. 


Most Efficient Mix with Least Loss of Head 

In most plants there is only a limited head available for 
the purpose of mixing chemicals, and the problem in design 
is the one of getting the most efficient mixing with the least 
loss of head. The two most common methods of mixing chem- 
icals with the water are by passing the water through longi- 
tudinal channels around the ends of baffles, or by passing it 
vertically up and down through narrow passages and over and 


under vertical baffles. As most plants have a wide range in. 


the volume of water treated at different times, it makes diffi- 
cult the problem of designing any system of baffles intended to 
take care of different rates of flow. The effect of changing the 
velocity can readily be seen, as at times of minimum flow a 
carrying velocity, in all probability, cannot be maintained, and 
sediment will be deposited; whereas, at times of maximum 
flow, sediment will be picked up and carried into the coagulat- 
ing basin. 
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Time and Intensity of Agitating Water 


In some plants the water is treated by passing it through 
very long and comparatively smooth channels; in others, the 
water is baffled by many turns, but the time period allowed is 
much less, while in still other plants the agitation is accom- 
plished by mechanical means. 

There is evidently some relation between the time element 
and the intensity of the agitation given to the water. For in- 
stance, what would be the effect on the treatment of water 
passed through a plant in three different ways, if a total head 
of 4 ft. was available for the coagulation of. the water, first, 
by a series of long passages where velocities were slow and 
friction losses light; second, by passing through a well-baffled 
basin where velocities and friction losses were fairly high, and, 
third, an extreme case probably never tried, where the entire 
head should be consumed at a single drop? Probably neither 
extreme would give the best results; but the question is, at 
what point between the two could the correct answer be found? 


Mechanical Agitation 


It has been noted that water of a given turbidity, treated 
with the same amount of chemicals, does not always give an 
equally good floc. It is well known that water containing fine 
colloidal’ matter is much harder to treat than water of the 
same turbidity which contains a different kind of suspended 
matter. This fact seems to indicate that it might be well to 
have, in addition to the regular baffling system, a mechanical 
means of agitating water at times when it contains a partic- 
ularly large amount of this colloidal matter. 


Type of Baffle 

It has also been noticed by laboratory experiment that a 
floc can be formed in water identically treated with chemicals, 
by stirring rapidly or by alternately applying and releasing 
pressure. But, as it is impossible to make laboratory experi- 
ments that would adequately represent the actual operating 
conditions in treating water, it is desirable to know from ex- 
periments on similar water whether or not there is any advan- 
tage due to the type of baffling used; that is, whether the over- 
and-under baffle, embodying the application and release of 
pressure as the water passes from the top to the bottom of the 
channels, adds anything to the efficiency of the treatment, as 
against that obtained in the round-the-end type. 

Coagulation Basin Design 

It is not always possible in designing a filtration plant to 
secure an adequate and properly designed coagulating basin, 
on account of the many factors entering into the design. Un- 
fortunately, practical consideration such as topography, the 
cost of the plant and the general arrangement of structures, 
often prevent the securing of a proper basin. But even with 
ideal conditions prevailing, the question arises, how should 
the coagulating basin be designed to secure the greatest 
amount of precipitation and deliver water to the filters in the 
best possible condition? 

The studies that have been made in the past by engineers 
to determine the laws governing sedimentation in still water, 
hold only in a general way for flowing water. Observations 
made with well-designed, submerged floats that expose practi- 
cally nothing to the wind, in a coagulating basin of a type 
where water enters one-half, passes around a baffle extending 
about two-thirds of the way back, and leaves the basin on the 
same line as that at which it entered, showed very different 
movements at different times. Turbidity surveys of the basin, 
with readings taken at intervals of 10 ft. in both directions 
throughout the basin, have shown well-defined turbidity zones 
where the heavier turbidities coincide in a general way with 
the main path of the floats. Repeated observations made at 
different times and with floats at different depths have failed 
to reveal any information that would indicate ideal coagulation 
was being obtained. 








Securing Ideal Coagulation 

To secure ideal coagulation, water in its movement through 
a basin should show a uniform displacement, a gradual clear- 
ing, and should not pick up sediment that had once settled 
out. Different engineers have very different ideas as to the 
best method of accomplishing this result. Some believe that 
the water should move straight through the plant without any 
baffling. Others believe the method of passing water around 
a series of baffles to be the best; while still others hold that 
water should be admitted at the bottom, taken off at the top, 
and perhaps baffled this way several times before being drawn. 
There are others who hold that the water should be admitted 
from the top and drawn from the top, and that bafflings should 
be inserted that would keep the movement of the water entirely 
at the surface. 

Sedimentation Basins 

There are some phenomena governing the action of sedi- 
mentation in basins not fully understood, as is shown by the 
following: 

In a plant operating two basins, and under apparently iden- 
tical conditions, it was noticed one day that one of the basins 
gave a markedly better water than the other. Upon making 
a slight alteration in the opening of the gates feeding the 
basin which was giving the better results, it was noted that 
on the following day the conditions had actually reversed. 
Careful consideration of these observations has led to the con- 
clusion that the currents induced by the movement of the 
water through a basin, due to one cause or another, have much 
to do with its proper coagulation. It is believed that a more 
careful study of the whole question of the proper arrangement 
and baffling of settling basins would result in increased effi- 
ciency in designing filtration plants. 





Chlorination of Chicago’s Water Supply 
By John Ericson, C. E., City Engineer of Chicago 


Chicago has always been liberal in the quantity of water 
supplied her people and her varied industries. At the present 
time, notwithstanding continued efforts at conservation, ne- 
cessitated by reason of unwarranted preventable leakage and 
waste, the amount of water supplied per capita and in total is 
greater than the amount supplied by any of the greater water 
works systems in the world. 

There is an inexhaustible body of water close at hand, and 
the greater part of the city streets are less than 20 ft. above 
the surface of the lake. To the average non-technical mind 
no convincing reason has been recognized or accepted why 
the quantity of water supplied to the people should not be un- 
limited, and, therefore, the per capita, as well as the total 
quantity of water pumped at the city’s pumping stations has 
steadily increased, the present daily per capita pumpage be- 
ing about 260 gals. and the average daily pumpage from 638 
to 740 million gallons, varying with the season and weather 
conditions. 

Sanitary Efforts 

Efforts have continually been made by the municipality to 
safeguard the purity of the water supply, by locating intake 
miles from shore and by the construction of intercepting sew- 
ers and the sanitary district channel, by which the flow of 
the sewage laden Chicago river, has been reversed, thus di- 
verting the greatest part of the city’s sewage away from Lake 
Michigan, the source of our water supply. Some portions just 
north and also the southern part of the city still discharge 
sewage laden water into the lake. Work is now in progress, 
however, under the direction of the Sanitary District of Chi- 
cago, which will also soon divert the sewage of these sections: 
on the north by the construction of intercepting sewers and a 
pumping station in the city of Evanston, which will divert 
to the North Branch channel, and on the south by the con- 
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struction of the Calumet Sag channel with necessary aux- 
iliaries which will carry into the main drainage channel the 
polluted waters from these districts. 

The disposal of dredgings from the Chicago river into the 
lake, as well as the navigation of large passenger steamers, 
will, however, be more or less a source of pollution as long 
as it exists. 

The beaches along the shores of Lake Michigan are being 
used to a largely increasing extent for bathing purposes in 
the summer months. These and other reasons made apparent 
the necessity for further efforts towards the conserving of the 
purity of the water supply. 


Chlorination 

Filtration of the Chicago water supply being a gigantic 
problem, treatment of the water by the hypochlorite of lime 
method was tried experimentally early in 1912 at the Edward 
F. Dunne intake crib, supplying the Roseland pumping station. 
In July, 1912, this treatment was extended to the 68th street 
crib, supplying the large pumping station located at 68th street 
and Oglesby avenue. In August, 1913, a similar experimental 
plant was also placed in operation at the Lake View intake 
crib. 

Many difficulties were encountered with these installations. 
During cold weather the freezing of the solutions in tanks 
and pipes, the blocking up of the distribution pipes by anchor 
ice, and difficulty in the delivery of hypochlorite to the cribs 
caused periodical shut-downs of the plants. There were also 
many complaints by consumers on account of a disagreeable 
taste to the water. 

Liquid Chlorine 

As liquid anhydrous chlorine had been used with apparent 
success in various places and apparatus for its use for water 
sterilization purposes had been developed to a point where 
the city was justified in taking up the matter seriously, an 
installation for trial and experimentation was made. 

Two sets of liquid chlorine apparatus, made up by using a 
modified acetylene gas reducing valve combination, purchased 
from a Chicago manufacturer, were temporarily installed and 
connected to the intake of the 68th street crib. The apparatus 
was installed for the purpose of making tests of the feeding 
and regulation of dry chlorine gas, to secure data on the effect 
of temperature on the flow of gas, to test the effect of the gas 
on feed pipes and fittings of various materials, and to secure 
other valuable information. 

The machines were operated by the regular employes of the 
crib under the direction of the city engineer. 

After this experimental work machines for the administra- 
tion of liquid chlorine were installed in all of the city’s pump- 
ing stations. 

Dates of Placing Chlorinators in Service 


The dates on which the machines were placed in service at 
the various stations are as follows. 

Chicago Avenue—Sept. 6, 1915. 

Twenty-second Street—-Dec. 15, 1915 (for temporary serv- 
ice test and adjustment). 

Twenty-second Street—Jan. 4, 1916 (permanent). 

Sixty-eighth Street—Mar. 4, 1916 (temporary). 

Sixty-eighth Street—July 1, 1916 (permanent). 

Lake View—April 4, 1916. 

toseland—July 10, 1916. 

Fourteenth Street—August 24, 1916. 

Harrison Street—August 26, 1916. 

Central Park Avenue—Sept. 27, 1916. 

Springfield Avenue—Oct. 6, 1916. 


The new equipment was comprised, with one or two ex- 
ceptions, of the Electro Bleaching Gas Company’s Model C, 
manually controlled apparatus, consisting essentially of mani- 
folds to which the required number of cylinders may be con- 
nected, regulating and controlling valves, high and low pres- 
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Sure indicating gauges, a meter to indicate the rate of flow 
of chlorine gas, and a so-called absorption tower into which 
the chlorine gas and a small stream of water are introduced 
in such a way that the water will absorb the chlorine gas and 
flow to the point of application of either the common suction 
well of several pumping engines or the suction pipe of an in- 
dividual engine. 
Installation of Apparatus 

The installation of the chlorine controlling apparatus in 
the different stations has been varied to suit local conditions. 
In general, each-installation was placed in a well sealed half 
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made substitutes necessary, and this more or less aggravated 
the situation. i 

Chlorine gas is a very difficult substance to handle. Ma- 
terial of parts which pass through all tests under air, steam 
or water frequently proves porous or imperfect when subjected 
to chlorine gas. The city has been fortunate in having its 
own shops and foundry, which has enabled it to keep the ap- 
paratus in continuous operation, which would have been prac- 
tically impossible if we had been obliged to depend entirely 
upon the manufacturer for repair service. 

The apparatus now in use in the older stations is unques- 





Za. 
. 


WYLTLLLLL aaa 





indicates Chlorine Gas 
indicates Sulphuric Acid 


PRESSURE REGULATOR 





DIAGRAM INDICATING OPERATION OF MILLER AERISOSTAT. 


glass wooden booth or enclosure provided with coil or radiator 
and an indicating thermometer in order to maintain proper 
conditions of temperature and dryness. 

An electric motor-driven ventilating fan with intake con- 
nected by copper suction pipe, with-.its opening near the floor 
of the booth, was installed in each place to remove the chlo- 
rine gas which might escape. The motor control switch was 
placed outside the booth to permit ventilation before the booth 
is entered. 


The maintenance of this apparatus, with its many delicate 
devices, in proper service operation, has been a difficult mat- 
ter, notwithstanding all the precautions which have been 
taken to prevent leaks, breakdowns, etc. The regular station 
employes had to be slowly trained in the handling and care 
of the apparatus. When a man had become somewhat familiar 
with its use, his call to war service or absence on vacations 


tionably capable of considerable improvements, particularly 
along lines which will eliminate numerous delicate parts, 
joints and valves, and that will give a more dependable dis- 
tribution of the amount of chlorine to be fed to the water. 


Improvement to Apparatus at Mayfair Station 


A step in this direction has been taken by the city in con- 
nection with the new Mayfair Pumping Station, located in the 
northwestern part of the city, and which was placed in service 
in August of this year. 

This station contains five triple expansion pumping engines ° 
of the plunger type with a combined capacity of 110 million 
gals. per day. The ultimate capacity of the station will be 
about 152 million gals. 

The water is supplied to these pumps through a tunnel 
with the intake three miles from shore. From the main shaft 
at the pumping station, which is located five miles west of the 
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lake shore, the water is distributed to the pumps through two 
branch tunnels connecting at a higher eelvation with the main 
shaft located in front of the station. 

Thus all the water which is pumped at the Mayfair pump- 
ing station has to come up through this main shaft, and it 
was selected as the most suitable and effective point to apply 
the chlorination. The pipes conducting the chlorine solution 
into the water as it rises from the tunnel through the main 
shaft extend 55 ft. below the horizontal branch tunnels, thus 
giving the chlorine as much time as practicable to act on the 
water before it enters the pumps. 


Essential Features of Installation 


The chlorine apparatus of the Mayfair station consists of 
two complete and independent sets, so that in case of a break- 
down of one of them the other may be thrown into use very 
quickly. 

Each unit consists of a group of a battery of nine (9) chlo- 
rine cylinders connected with suitable tubing to the manifold 
receiver where the pressures from the various chlorine cylin- 
ders are equalized. From this manifold receiver the gaseous 
chlorine passes into a so-called aerisostat, a chamber that 
regulates the quantity of chlorine required and wherein the 
pressure is reduced sufficiently just to drive the chlorine gas 
through the wrought iron piping into a room constructed over 
the main shaft and the floor of which is 7 ft. above low lake 
level. 

In this room are situated two sets of two mixing towers 
providing for the reception of four %-in. chlorine pipes. 
These mixing towers are 7 ft. high and are filled with pumice 
stone; they are made of hard rubber and are 8 ins. in diam- 
eter. One of the chlorine pipes enters each mixing tower 
from the top and extends to within 6 ins. of the bottom. It is 
covered with a copper spraying cone into which during opera- 


tion a stream of filtered water falls, which, by gravity, works. 


down through the pumice stone in the mixing tower. The 
chlorine gas in rising in this same enclosure is absorbed by 
the water, thus forming the real chlorinating solution. 

From the bottom of the mixing tower extends a hard rub- 
ber pipe 1 in. in diameter connected to a 1% in. inside diam- 
eter rubber hose through which the chlorine solution finds its 
way into the raw water at about an elevation of 90 ft. below 
low lake level or datum. This hose is protected by a 2 in. 
extra heavy galvanized iron pipe anchored to the walls of the 
shaft. This describes in a very brief and general way how 
the chlorine is administered to the raw water. 

The regulating and pressure reducing part of the apparatus 
called the aerisostat differs in principle from the other instal- 
lations. It is simple and compact, and from months of trial 
it promises greatly to reduce the cost of maintenance and to 
insure a more accurate distribution of the chlorine gas. 

A detailed description of this apparatus cannot be given 
here, but the general principles on which it is designed are 
as follows: 

The Aerisostat 

The chlorine regulator or Aerisostat is essentially low pres- 
sure float-controlled chambers, based on the principle of a U- 
tube, as shown in the illustration, with legs of different areas 
proportioned to equalize the effect of the higher pressure of 
chlorine cylinders and the low pressure required for the de- 
livery of the gas to the absorption tower or other point of de- 
livery. 

The main chamber of the regulator is divided into two 

parts or proportionate areas by a partition extending down- 
wards to within a certain distance of the bottom. This cham- 
ber is nearly filled with pure sulphuric acid. Chlorine gas 
from the cylinders is admitted to a circular opening in the 
top of the chamber, the under side of which opening forms a 
seat for a vertical needle valve. 

As soon as gas is admitted through this valve into the 
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larger part of the chamber the pressure of the gas upon the 
sulphuric acid in the larger chamber forces the liquid up into 
the smaJler one. A float in this chamber is connected to 
the vertical needle valve by levers and rods in such a 
manner that it controls the opening and closing of the valve, 
as the pressure of the gas causes the fluid to rise or lower in 
the smaller chamber. This regulation in the older apparatus 
is obtained by two or more frail reducing valves of the dia- 
phragm type with counteracting springs. These required 
close watching and attention to keep them in operating condi- 
tion. : “ 

The chlorine platforms and accessories are enclosed in par- 
titions of steel and glass, isolating the installation from the 
pump room. An electrically operated exhaust fan ventilates 
the enclosure driving the exhaust air out through an opening 
in the roof of the gate shaft. A red pilot light indicates from 
a distance when the fan is operating. The ventilating conduit 
is a 6-in. diameter No. 16 gauge copper pipe. Provision for 
heating has been made so as to keep the temperature within 
the enclosure between 90 and 95 degrees Fahrenheit, and in 
the main gate shaft the temperature should not go below freez- 
ing point. The temperature is controlled by thermostats. 

It is important that the amount of chlorine used be accu- 
rately determined, and as a check on the distributing appa- 
ratus two dial reading chlorine weight indicators are in- 
stalled. The weighing platforms are inside the enclosure, but 
indicators are placed outside. The pointers are so arranged 
as to show directly the number of pounds of chlorine used. 
The recording gauges showing the pumpage of the water, as 
well as those showing the dosing by chlorine, give an accurate 
account of the proportion of chlorine used to the water 
pumped. It would, however, be far more desirable if a satis- 
factory means can be introduced which will automatically reg- 
ulate the amount of gas used in a definite proportion to the 
pumpage. This seems feasible with a Venturi meter when 
used to record the flow of water, as it may be connected to 
the apparatus controlling the flow of chlorine automatically 
increasing the flow of gas as the pumpage increases, and vice 
versa. This problem will be given attention. 

The most modern apparatus and all improvements which 
past installations have suggested are made use of at the May- 
fair station. 

It would seem, however, that considerably more experi- 
mental work will have to be done with the mechanical devices 
and that the analyses of the chemical activities of the gas be 
made as may be required under various conditions. A special 
study of the chlorine plant at this station will be rade with 
a view of future improvements. 

The bacteriological tests made on untreated water during 
1916 showed colon present in 1 ¢.c. in 18 samples out of 1,000 
examined, whereas the corresponding number of contaminated 
samples in treated water during the first nine months of 1917 
was 9/10 or less than one per 1,000 samples examined. 

During the first nine months following complete chlorina- 
tion of the water supply the death rate from typhoid fever 
was reduced by 71.44%. There is, therefore, a strong indica- 
tion that the use of chlorine reduced the death rate due to 
typhoid fever more than 70%. 

It is our duty, however, to investigate further and to ex- 
periment intelligently and scientifically for the purpose of 
constantly improving our methods with a-view of providing 
pure and wholesome water free from injurious substances. 

The Department of Health is exercising-a close supervision 
over the chlorination of the water supply in Chicago, and to 
this supervision can, to a large extent, be ascribed the gratify- 
ing results obtained. 

Acknowledgement 
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All States Cooperate in Federal Aid Road Act 


Legislative assent, requited by the Federal Aid Road Act, 
has now been given by the legislatures of all states except 
Alabama. The Alabama legislature meets only quadrennially, 
and its next regular session will convene in January, 1919, 
at which time it is expected the necessary legislative assent 
will be given, according to the annual report of the Bureau of 
Public Roads of the United States Department of Agriculture. 
The Governor of Alabama has assented on behalf of the state, 
as authorized by the act, so that co-operation by the state has 
not been affected adversely. 





American Association of Engineers Urges Chicago 
Mayor to Recommend Salary Increases for 
Engineers in City’s Employ 

Engineers everywhere will be glad to see how the Ameri- 
can Association of Engineers is working for better salaries for 
engineers. Here is one specific example: 

On December 21, 1918, a letter signed by Robert W. Shel- 
mire, secretary, Chicago Chapter of the American Association 
of Engineers, was addressed to Mayor William Hale Thompson 
and the members of the city council of Chicago. The letter, 
which was passed by the executive committee and approved by 
the Chicago Chapter, follows in full: 

“The American Association of Engineers, a nation-wide or- 
ganization of technical engineers, desires to set before you 
through its Chicago Chapter the unsatisfactory schedule of 
pay of technical engineers in the service of the city of Chicago, 
which it expects and hopes you to remedy in the 1919 appro- 
priation bill. 

“1. With very few exceptions, almost negligible, the sala- 
ries of technical engineers have not been incréased in 21 
years, or since the civil service law went into effect. 

“2. Because increases have been allowed, mostly to union 
labor, it now is almost the general rule, and has been for the 
past four years, that the engineers are paid less than the jour- 
neymen working under their directions and for whose work 
they are responsible. : 

“3. The cost of living has increased abnormally in the last 
21 years, and especially during the past three years, and work- 
ers in most all lines have received substantial increases to 
cover the increased cost of living. This has been denied the 
technical engineers in the city of Chicago’s service, on the 
ground, we are informed, that the city has not the funds. This 
answer begs the question. 

“4. The engineering service of this city is already begin- 
ning to suffer because of the above conditions, and as a result 
the value of service rendered to the taxpayers for taxes paid 
is growing less. The reason is plain. When a faithful and 
competent employe realizes that the longer he works for the 
city, becoming thereby more valuable to the city, and the 
more experience he acquires, the less he earns, because his 
salary is stationary, while the value of a dollar grows less, he 
is forced to leave the service. This, in turn, keeps ambitious 
men from entering the service, with the result that mediocrity 
will be all that is left. You usually get only what you pay for. 
Further, it costs money to train a new man. 

“5. The study of the duties of the various grades of the 
engineering service of the city of Chicago leads this associa- 
tion to recommend the following salaries as being fair and rea- 
sonably proportional to those paid by fair employers for sim- 
ilar work: 


Grade 1, Group C, $150 per month 
Grade 1, Group B, 170 per month 
Grade 1, Group A, 190 per month 
Grade 2, Group C, 205 per month 
Grade 2, Group B, 225 per month 
Grade 2, Group A, 245 per month 
Grade 3, Group C, 260 per month 
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Grade 3, Group B, 280 per month 
Grade 3, Group A, 300 per month 
Grade 4 and above, not less than $5,- 
000 and up, annually, according to 
specific position. 

“Specific recommendation will be made on request. 

“6. The association is of the opinion that this salary ad- 
justment will increase the efficiency of the service to such a 
marked degree as to require little or no additional appropria- 
tions, because of the economies that will be brought about in 
the administration of the work done under engineering super- 
vision. 

“We are aware that the engineering force of the city of 
Chicago has done some remarkable work by which it has at- 
tained an enviable position in the United States. We ask that 
you do not allow the city to lose this service by the refusal to 
provide them with adequate pay. 

“8. Please refer this request to the proper committee, 
with instructions for action. 

“The American Association of Engineers is carefully 
watching the record of elective officials throughout the United 
States on matters of public concern which are intimately af- 
fecting engineers. We trust that Chicago’s city government 
will at this time measure up to its opportunity and perform its 
manifest duty in this matter.” 

(While the figures given are of local interest primarily, 
the purpose of the communication is of universal interest 
among municipal, county, state and federal engineers, whose 
salaries of today were fixed by statute or ordinance back in 
the days of stage coach and the pony express. Engineers who 
think they are worth more than they are getting will make 
no mistake in identifying themselves with the American As- 
sociation of Engineers to work for many good things, includ- 
ing good salaries,—Editor.) 








Experience with Sand Clay Road Surfacing in 
Nebraska 


By George E. Johnson, State Engineer of Irrigation, Highways 
and Drainage, Lincoln, Nebraska 


It has often been stated, without just cause, that Nebraska 
is practically without available road construction materials, 
but little relative value has been placed on the opportunities 
afforded by the deposits of sand, gravel, clay and slate found 
within the boundary of the state. 

Where Materials are Found 

Sand is Nebraska’s most important road building resource, 
and along with gravel is found extensively throughout the 
entire area of the state. In considering the problem of road 
construction, few realize the significant relation the Platte 
River Valley sand holds towards road building and mainte- 
nance. Crossing the state lengthwise, it divides the area near 
the middle, and places an available building material in a most 
accessible position for the use of every county throughout the 
state. It is now considered the largest area of good sand, 
easily produced, found in the central portion of the United 
States. By the term, “easily produced,” is meant the possible 
means of transportation, making it available for use in dif- 
ferent localities. The valley is well marked with railroads 
and is crossed with interstate and national highways. The 
O-L-D Highway enters the state at Omaha and follows the 
Platte River basin fairly close. The Lincoln Highway enters 
near Omaha, turns south, and runs lengthwise across the 
state. 

Thus sand, located as it is, near the center of the state, 
easily accessible by road and rail, becomes a valuable asset in 
the process of road construction in Nebraska. 

But it is not the deposits of sand alone that will make pos- 
sible extensive road construction. It has been stated by the 
United States Geological Survey Department that clay de- 
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posits in some form are always found near sand deposits, and 
that often the two materials are found in a combination. 
Along the banks of nearly every small stream in Nebraska 
can be found either clay or sand, and in many places the two 
are found together. Clay with varying constituents is found 
in out-crops in nearly two-thirds of the area of the state, and 











UNLOADING AND MANIPULATING CLAY ON SAND- 
CLAY ROAD CONSTRUCTION—HALL COUNTY, NE- 
BRASKA, FEDERAL AID ROAD. 


a mixture composed of fine clay and sand connected with lime 
and iron oxide is common to the Platte Valley. A gumbo of 
plastic quality is also located in the Platte Valley. 


Properties of the Material 

It is generally known that sand makes a better road sur- 
facing when wet, and clay, on the other hand, is in the best 
condition when dry. With the two properly mixed, the result 
is the combination of the firmness of the wet sand road, and 
the smoothness of the dry clay road. 

The two qualities of greatest importance found in the sand 
of a Nebraska sand-clay mixture are: 1, crushing strength; 
2, resistance to abrasion. 

Sand, naturally, is the only surfacing, if we may call it 
surfacing, that makes a better topping when wet, than when 
dry. The sand particles of various size offer a crushing 
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binding power. Clay varies greatly in density, plasticity, and 
size of grain in Nebraska. A suitable clay for sand-clay mix- 
ture should have the qualities of plasticity—shrinkage and 
slaking. The ease with which clay, when wet, will mould, 
and the shape it will retain after dry, determines its plasticity. 
Shrinkage depends largely upon the fineness of clay particles 








SAND-CLAY SURFACE DISCED AND DRAGGED BE- 
FORE FINAL DRESSING OF SHOULDERS AND DITCHES 
ON SAND-CLAY ROAD CONSTRUCTION—HALL COUNTY, 
NEBRASKA, FEDERAL AID ROAD. 


and their property of drying into a compact mass. The prop- 
erty of crumbling easily, and slaking sufficiently to enable 
the lumps to break up is desirable in deciding upon the best 
type of clay for a sand-clay mixture. In Hall County, Neb- 
raska, State and Federal Aid are improving 32.25 miles of 
sand-clay road; the mixture is natural. A project of 15 miles 
in Box Butte and Sheridan counties, from Alliance to Antioch, 
is an alkali clay surface. 

The survey of 20 miles for sand clay road has just been 
completed in Custer and Loup counties, from Sargent to Tay- 
lor and Harrop. Garfield county, in the “sandhill” region, 
boasts of a 20-mile survey made from Burwell to Deverre. 
Each project is in itself a problem and is being cooperatively 
worked out. 

Mixture of Sand and Clay 


Many difficulties arise in the construction of a suitable 

















EXCAVATING AND LOADING CLAY FROM RIGHT OF WAY OF CONTRIBUTARY ROAD ON SAND-CLAY ROAD CONSTRUC- 
TION—HALL COUNTY, NEBRASKA, FEDERAL AID ROAD. 


strength and this forms the basic qualities of the mixture. 
Coarse sand, then, is best adapted to the mixture for sand- 
clay surfacing. 


Clay 
On the other hand, clay contains two important qualities: 
first, binding power, and second, crumbling quality. Clay is 


usually classified as “ball” or “slaking.” The former, as its 
name implies, is plastic and tends to “lump” or “ball up.” The 
slaking clay is more crumbling in quality and possesses little 


sand-clay mixture, because of the variation in both materials. 
However, if the theory of sand-clay roads is carried out, such 
a type of road will be a success in nearly every locality in 
Nebraska. What is the theory of sand-clay roads? That the 
voids between the grains of sand be entirely filled with clay; 
this theory, if successful, requires unlimited patience in test- 
ing and mixing. 

Mixing and testing processes are possible in the laboratory 
and on the road. A very simple test used to determine the 
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percentage of clay to be added to sand in order to acquire a 
smooth-wearing surface, is accomplished by binding the vol- 
ume of voids of the sand. By taking a known volume of 
sand, and determining how much water can be poured into 


the same space that the sand occupied without running over, 


the approximate volume of the voids may be obtained, and 
from this the amount of clay mixed in the mixture approxi- 
mated. 

It has been found that clay in the pure state shrinks often 
10% when dried, and if wet again, will expand equally as 
much. Contraction and expansion may be almost entirely 
eliminated by the proper quantity of sand being added and 
mixed with the clay. The sand, being held together by the 
clay, receives the wear of traffic in weather of little moisture, 
while in wet weather the water drains off quickly, and the 
sand again resists the “cutting action” always found in traffic. 

Another test that is well known, consists in rolling balls 
of clay of various constituency, and placing them in a pan of 
water so that they are half immersed. After several days 
the clay that will retain its shape, the clay that stands upon 
form the longest, is of superior quality. 

This process may be reversed, and the clay balls be allowed 
to stand, in order to dry out. The clay ball that shows signs 
of cracking first is of inferior quality and is poor for the sand- 
clay mixture. 

Putting the two materials together, and depending upon 
ordinary traffic to mix the materials sufficiently is found to 
be unsuccessful and impracticable. Harrowing and plowing 
are absolutely necessary. After the roadbed is finished, it 
has often been found advisable to add from % to 2 ins. of 
gravel. This serves to compact the surface and bind together 
the materials. 

The problem of sand-clay surfacing in Nebraska at best, 
is experimental, and each locality has its own problem to 
work out. We merely wish to call attention to the possibili- 
ties of road building materials found in Nebraska. We have 
gravel, stone quarries, and sand pits. Earth roads can easily 
be improved where either of the two materials are found 
whether in a natural mixture or separately. 

Nebraska is not only interested in the improvement of 
earth roads, but is slowly awakening to the necessity of hard 
surfacing. Our slogan is “Pay for Good Roads. Push Good 
Roads and Progress.” 





Road Contractor Successfully Employs Portable 
Charging Bins to Eliminate Dumping and Wheel- 
ing on Subgrade in Concrete Road Construction 


By George A. Burley, R. D. Baker Co., Penobscot Bldg., 
Detroit, Mich. 

It behooves the road contractor to invest in labor saving 
machinery if labor conditions remain in 1919 as they were in 
1918. Labor conditions do not appear likely to be improved 
over last year as it is estimated that 1,200,000 foreign la- 
borers here during 1918 will return to Europe in 1919. Labor 
saving machinery must be used where possible not only to 
save money but to eliminate delays due to labor. shortage. 

Disadvantages of Dumping and Wheeling Material on 

Subgrade 

Of all work in road building that around the mixer is the 
hardest and the most disagreeable, and it is therefore the 
hardest operation to maintain at maximum efficiency.  Al- 
though the highest wages are paid for this work men gen 
erally prefer to earn less if permitted to remain on other 
jobs. 

The usual method of handling the concreting materials 
is to dump the gravel and sand on the subgrade and pile the 
cement along the berme. The material is brought in by teams, 
trucks or industrial railway and unloaded and piled in as 
near the right proportion as can be judged. Next, it is shov- 
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eled into wheelbarrows and dumped into the hopper of the 
mixer. . 

Every contractor will agree that the wheelbarrow work 
ahead of a mixer is a man’s job and the statement made by a 
laborer that “The first six months are the worst,” is no joke. 
In the hot sun, when wheeling on planks, or when the sub- 
grade is sandy or muddy, it is not only hard to keep men 
but harder yet to keep the mixer running to capacity. 

It is next to impossible to space the concreting material 
exactly right as it is unloaded. Either the loads vary in 
amount or the distance between piles vary with the result that 
excess material is thrown out on the berme and wasted, or, 
if not enough material is deposited the wheeling distance be- 
comes so great as to hold up the mixer. To replenish the ma- 
terial, no matter how brought in, will cause a delay until it 
is dumped and the carrier moved away. 

It was eliminating the above difficulties that prompted the 
R. D. Baker Company to bring out a charging bin eliminating 
all dumping on the subgrade. With this charging bin the 
materials are dumped directly into the bins and from these 
through a measuring device directly into the hopper of the 
mixer. 

The Charging Bins 

The method of charging was worked out so as not to change 
the method of hauling the material from the yards to the 
mixer by an industrial railway. Standard equipment, namely: 
1% cu. yd. Koppel industrial cars and track and any type of 
locomotive capable of delivering the quantity required, are 
used in conjunction with the charging bin. On this work Lima 
and Plymouth locomotives were used. Also, it is desirable 
to have a supply of material on hand to avoid stopping the 
mixer through delay to the supply train, and also to have a 
method of measuring the material while charging the hopper 
so as to give a batch per minute. These desirable features 
are provided for in the design. A Koehring mixer was used 
here, and the industrial cars were loaded by a Galion un- 
loader. 

The accompanying views show a set of the charging bins 
working on the Dixie Highway north of Flint, Mich. These 
bins have proved a very valuable addition to the R. D. Baker 
Company’s equipment, promoting both efficiency and economy. 


Design of the Bin 

The material bin, built of sheet metal, is divided into two 
compartments holding 5 cu. yds. of gravel and 3 cu. yds. of 
sand, respectively. It tapers on all sides toward a rectangu- 
lar discharge opening at the bottom. Here the material runs 
into a measuring device consisting of a cylinder divided into 
four quadrants or sectors, each being partitioned off in propor- 
tion to the mix. The one illustrated holds 4 cu. ft. of sand 
and 6 cu. ft. of gravel. The mix on this work was 1:2:3. 


Aggregate Measuring Device 


The cylindrical measuring device rotates on a shaft and is 
held in position by two spring dogs operated by a lever in the 
hands of the dumping man. The section to be filled comes to 
a stop under the rectangular discharge opening a little be- 
yond the vertical position, hence, through the action of grav- 
ity, the cylinder rotates automatically on releasing the dogs 
and an empty section moves into filling position. 


, Cement Handling 


At one side the framework is extended and a bin for ce- 
ment is provided directly under the track. Special car bodies 
were made to carry cement from the yard. These bodies are 
of the bottom dump type and are completely covered to pro- 
tect the cement from the weather. Each car holds 40 sacks 
of bulk cement. The cement bin slopes on each side to a 
square opening, and its opening and closing are controlled 
by a lever. Under this discharge opening is a metal box hold- 
ing 1 cu. ft. of cement. The box is suspended just above the 
center on two trunions carried on the end of a lever that 
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VIEWS OF PORTABLE ME 


ASURING AND CHARGING BINS USED ON CONCRETE ROAD CONSTRUCTION ON DIXIE HIGH- 
WAY AT FLINT, MICH., TO ELIMINATE DUMPING AND WHEELING MATERIALS ON 


THE SUBGRADE. 


General View on the Left Shows Industrial Cars Loaded with Gravel, Sand and Cement Hauled Up Incline to Top of Bin by 


Spool on Mixer Engine. 


swings horizontally. When the batch of cement is to be placed 
in the mixer the cement dumper swings the box over the hop 
per by means of the lever and a pull on a small chain dumps 
it. When the chain is released the box resumes an upright 
position and is swung back and quickly refilled. 

Moving the Bins 

These bins each form a complete unit that can be de- 
tached quickly from the supporting framework for shipping, 
but in moving from place to place on the job the whole charg- 
ing bin is placed on traction wheels and can be pulled any- 
where at will. The framework is made up in complete units 
and is carried by wheels running on an industrial track. The 
incline up which the cars are hauled is made in two sections 
and is arranged to allow for variations in the track when 
breaking over a hill, ete. 

Filling Bins 

The filling of the bins is carried on by four men. One 
takes care of the cement, two the aggregate and the fourth 
man does the hoisting. There are two independent inclines 
to the top of the bins and between the rails of each is a plank. 
A rope is, attached to the car and before it is started up the 
incline a sharp dog is hooked onto the rear axle and allowed 
to drag behind. This is simply a “safety first” measure; 
should the car break away from the hoisting cable the dog 
would stick into the plank and stop it. 

The power for hoisting is obtained from a spool geared to 
the mixer engine, the operator taking about four turns of the 
rope. around it. It is geared so slowly that it does not draw 
heavily enough on the engine to interfere with the operation 
of the mixer. The time consumed in hauling up a car is about 
three-quarters of a minute. As the gravel has alinost twice 
the volume of the sand the cement bin is placed on the sand 
side. This leaves the gravel to come up one incline while 
the sand and cement come up the other. 

The material track is laid far enough to one side to clear 
the mixer and another track is laid on the other side spaced 
to receive the wheels carrying the bins (about 11 ft. centers). 
One switch and one crossover connect the extra track with 
the material track having a length between the crossover and 
the mixer equal to a day’s run. The only extra work in con- 
nection with the bins that is not required around any mixer 
where the material is received by industrial cars is the laying 
of this extra track and this operation consumes only 20 to 30 
minutes each day. 

The bins are moved ahead by the mixer through two rigid 


bars connecting them. ‘These bars also give the proper clear- 


ance between the bins and the charging hopper of the mixer. 
No more time is required for each moving operation than to 
move a mixer without the bins. 


Materials Measured and Discharged Mechanically Direct Into Loading Skip of Mixer. 
the Right, Showing Discharge of Gravel, Sand and Cement.-Into Mixer Skip. 


Close Up View on 


Organization of Gang 

A Baker finishing machine was used on this work. The 
following list of men constituted the mixer gang, together 
with the foreman, and a single horse outfit was used to pull 
forms and track ahead: 1 finishing machine operator, 1 man 
placing reinforcement and joints, 2 concrete graders, 1 mixer 
engineer, 1 mixer fireman, 3 form setters, 3 men on bins, 1 
fine grader, 1 cement dumper, 1 winch man hoisting cars; 
total, 15 men. 

Advantages of Bin Method Over Dumping on Subgrade 

The following reasons are given as the basis of our state- 
ment that this is the best piece of equipment for efficiency and 
economy that we have acquired. The reasons are based on the 
methods in vogue in handling concreting material by indus- 
trial railway and in operating a concrete mixer: 

1. It takes no more men to dump the material into the 
bins than are required to dump on the subgrade, shovel up 
and shift the track or pile cement along the berme. 

2. In dumping into the bins no material is wasted and 
there is no shut down of operations due to improper spacing 
of material on the subgrade. With a full train at the foot of 
the incline, together with the amount in storage in the bins 
protection is gained against any delay to the hauling outfit. 
The amount in the bins will run the mixer 20 minutes. 

3. The material is kept absolutely clean as it is 
dumped on the subgrade and shoveled up with dirt. 

4. The cement is stored at the yard where the cars are 
filled from the sacks. No cement is lost by exposure to the 
weather as often happens when it is piled along the subgrade, 
or lost through tearing of sacks through extra handling. No 
sacks are lost or wet and the extra handling in picking them 
up is eliminated. 

5. The saving in cost of labor around the mixer. 

6. The smaller number of men required in the mixer gang 
lessens the chance in being held up by labor shortage. It is 
also easier to get men to work where machinery is employed 
and only medium work is required. 

7. The condition of the subgrade does not interfere with 
continuous operation. Right after a heavy rain the gang can 
work as well as in dry weather. 

Perhaps the best feature of the bins is the absolute accu- 
racy secured in the measurement of materials. The personal 
factor ®f the shoveler is eliminated and this should make the 
use of the bin appeal to road engineers. 


not 





This Time it is Dick, a Pet Alligator 


Alligators, generally speaking, are not regarded as good for 
But Mr. 


anything except to provide leather for hand-bags. 
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King, superintendent of water works and sewers at Fort 
Meade, Fla., has found a novel use for the ungainly creature, 
according to a newspaper writer. Mr. King, it is asserted 
trained an alligator to aid in cleaning out 600 ft. of 12-in. 
sewer pipe after hundreds of dollars had been expended in un- 
successful efforts to remove the obstructions in the pipe line. 
It seems that one day Mr. King observed his pet alligator, 
Dick, crawling through a piece of pipe in the back yard. 
Forthwith, it is related, he seized Dick, tied a rope around 
his body, and sent him on several excursions through the 
pipe. Dick learned readily enough to proceed on his way 
when the rope was given a slight jerk and the rest was easy. 

Attached to a stout rope, he was lowered into a sewer 
manhole and, finding he could not get out, finally proceeded 
to the next manhole, dragging the rope after him. This ac- 
complished, it was a simple matter to fasten a chain to the 
rope and by dragging this back and forth remove the con- 
gested mass of sand and dirt. Dick has now quite a reputa- 
tion in south Florida and Mr. King is kept busy shipping him 
to various points where his services are in demand as a sewer 
crawler. 





Latest Seattle Specifications for Brick Paving are for 
the Monolithic Type 
By W. H. Tiedeman, Assistant City Engineer, Seattle, 
Washington 


I was interested to read an announcement in MUNICIPAL 
AND CoUNTyY ENGINEERING recently to the effect that one of 
our large eastern cities has made an advanced step in its 
brick pavement construction by abolishing the sand cushion 
and adopting in its stead a cushion of sand and cement. 
While this is admittedly an improvement over the old style 
of work, it can be safely predicted that even this change will 
not give’the perfection hoped for and that further progress 
must be made. 

The Term “Cushion” a Misnomer 


The term “cushion” as applied to the medium placed be- 
tween a concrete base and the brick wearing surface is a de- 
cided misnomer and until this is fully appreciated the best 
results will not be secured from a brick wearing surface. 

Physical Variations in Brick 

The process of burning bricks involves a tall pile of molded 
shale, each course of which is subjected to different degrees of 
temperature and pressure from the overlying load. It will be 
evident then that with these two variable influences, variable 
sizes of bricks must result. 

In the local material we find that the difference in height 
of brick blocks, normally 4 ins., ranges between 3% and 4 ins. 
for material of suitable hardness for paving purposes. 

Why Sand Filled Pavements Fail 

A concrete base when finished presents, on its upper sur- 
face, a reasonably true plane. If the bricks were laid directly 
upon this, after set had taken place, it will at once be ap- 
parent that with the different sized blocks only a very rough 
uneven surface could result. The early designers of brick 
pavements saw this and adopted the logical material—sand— 
to act as an evening medium. The weight of a steam roller 
was sufficient to move the sand stratum and by flowing up 
between the blocks the irregularities were taken up and a 
smooth upper surface was the result. 

The interstices between the bricks were filled with fine 
dry sand in the earliest work and it is little wonder that the 
pavement suffered, the brick, however, no doubt getting the 
blame. With water filtering down between each brick and 
saturating the sand cushion, each passing vehicle helped to 
churn the mass and soon the originally smooth surface be- 
came rough and the edges of the bricks were noticed to spall 
or cobble. 
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Then, in the interest of better sanitation, someone con- 
ceived the use of a grout filler. This was an improvement in- 
deed. Even then, an occasional crack in the surface would 
admit water, and the same trouble began, progressively, from 
the crack and gradually the loose brick predominated. 


Author Prefers Cement Grout Filler 


Now I believe it to be axiomatic, that a pavement made of 
No. 1 brick blocks not held securely, is no better than a pave- 
ment of No. 2 bricks bound in some rigid, unyielding manner. 
Bituminous fillers, while varying in degree of service, are 
none of them, in my judgment, equal to a Portland cement 
grout composed of one part of cement to one part of sand. 
This statement is not based upon any theoretical considera- 
tion, but upon carefully-watched experimental strips laid in 
this city to| determine the value of such materials. We have 
tried practically every commercial brand sold for that pur- 
pose and in addition have made mixtures from formulae sug- 
gested by the requirements of the case. 

Since a grouted pavement should be closed to traffic not 
less than two months it will be apparent that if a bituminous 
filler would give equally good results, the earlier opening of 
the street would be a big factor in its favor. But we have no- 
ticed in every case, that the edges of the bricks will crumble 
because the yielding bitumen does not offer the necessary sup- 
pert for the weakest part of the brick. 


Procedure in Repaving a Seattle Street 
During 1914 the principal business street in this city was 
repaved and every improvement known in the art ef building 
a brick pavement was introduced in this work. The original ° 
concrete base, having been cut through so frequently for un- 
derground work, was found to be hollow in many places and 
the decision was reached to renew it entirely. 

A new base, 6 ins in thickness of 1:3:6 mix, was put down 
on the thoroughly water settled and rolled subgrade. 

Instead of sand, a mixture of one part of cement and five 
parts of sand was used for the evening course. The sand con- 
tained the usual amount of water found in material coming 
directly from the bunkers. All sand and gravel in this sec- 
tion is washed and separated by hydraulic processes. 

The rolling of the bricks had to follow the placing of the 
sand-cement course immediately, because some “set” took 
place and rendered the rolling more difficult if delayed. 


Temporary Plank Roadway Over Green Pavement 

The bricks were sprinkled lightly and the grouting with a 
1:1% mixture followed closely behind. Every precaution was 
taken to insure good results. The use of the street being ur- 
gently needed, required us to cover the completed pavement 
with a 2-in. layer of sand, upon which new 4x12-in. planks 
were laid to provide a temporary roadway. 

Being a new departure, this plank road upon a brick pave- 
ment was the cause of many harmless jests. In no case was 
the unprotected pavement itself subjected to traffic in less than 
60 days after grouting. On the east side of the roadway trans- 
verse pre-cast expansion joints were placed, while on the west 
side these were omitted altogether. 

Defects Develop 

Six months after the pavement was opened to traffic, we 
noticed loose bricks appearing at the expansion joints. Dur- 
ing the first summer the expansion of this west side (where 
no joints were used) found expression in a heave at the point 
where the grade breaks from a nearly level, to a 4.5 per cent. 
This section was taken up and relaid and no further trouble 
has been experienced on the west side. 

On the east side, however, damaged bricks began to ap- 
pear here and there all along the street, and at first about 2 
ft. from the street car rails. No definite reason can be as- 
signed to this proximity to the street car tracks unless it be 
that the moving traffic is forced out into the roadway by 
parked autos which completely and constantly line the curb. 
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This heavily concentrated loading with one wheel on the 
street railway portion and the other upon our pavement may 
in a way explain the breaking down at this point. 


Sand-Cement “Cushion” Fails 

Repairs were then undertaken and to our surprise the con- 
crete base was intact. The sand-cement “cushion,” however, 
had been mashed where the bricks were loose and beginning 
with a single loose brick no doubt the trouble would be pro- 
gressive. 

Just why the west side of the street should remain per- 
fect still remains a mystery because the workmanship and 
procedure with the exception of expansion joints was intended 
to be identical and was so in reality as far as we know. 

While repairs were being made we removed samples of 
the solid sand-cement sections. Even to the naked eye these 
are not dense, solid masses. Under magnification, the porosity 
is very evident, and crystalline forms are visible, possibly cal- 
cium carbonate. In mixing the cement and sand, no water 
was added and the subsequent sprinkling added but little, 
evidently not enough completely to hydrate the cement. At 
any rate an imperfect form of mortar resulted and one sus- 
ceptible of compression and disintegration. 

With these facts before us, it seems that perfection cannot 
be expected in brick pavements laid even on sand-cement 
“cushions.” 


Experimental Monolithic Section on County Highway 


When the so-called “monolithic” type of brick pavements 
‘was first announced, a brick county highway was under con- 
tract here and an experimental section about 120 ft. in length 
of monolithic pavement was laid; this was during August, 
115. Concisely, the specifications for this strip were as fol- 
lows: -Ordinary wet concrete base 5 ins. thick of 1:3:6 mix. 
Plastic mortar % in. thick of 1:3 mix placed upon green con- 
crete. Bricks laid flat upon mortar rolled with a hand roller 
and grouted with a 1:1 grout. 

Section Perfect After Three Years’ Heavy Service 

This experimental section is on the Pacific Highway and 
carries a great deal of heavy trucking of farm, truck garden 
and dairy products. After nearly three years of continual 
pounding and changes in weather this strip of pavement is 
absolutely without a single sign of distress and not a loose 
brick can be found. Just recently we inspected this work and 
tapped it liberally with a 6-lb. hammer. The sensation was 
just as if the living stone of the mountains was being struck, 
so solid did the pavement appear to be. 

During 1917, we paved a reinforced concrete viaduct with 
brick, following the specifications of the county experiment. 
This also is perfect tuday and is a section in one of the most 
heavily traveled highways of this city. 

As a summary we now can say that every brick pavement 
laid upon a sand-cement course has developed transverse 
cracks and some loose bricks, while those pavements laid upon 
a plastic mortar are perfectly sound. Now this is either a co- 
incidence or a result which can be expected from the so-called 
monolithic type of brick pavement construction. In either 
ease the facts justify further work along this line to prove 
the matter out. 

We are not convinced that the thickness of the concrete 
base should be reduced where “monolithic” specifications are 
followed because the bond between the mortar bed and the 
glazed brick is imperfect. 

Safe design will still call for a thickness of base sufficient 
to carry the loads of the road. 

In our opinion the real advantage of this new idea lies in 
the fact that the brick; are bedded in a medium which becomes 
hard and unyielding. If any real bonding takes place this is 
incidental and not absolutely essential. 
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Walt Mason on Good Roads 


We’ve talked so long of shell and shot, of captains and of 
kings! The time has come at last, I wot, to speak of other 
things. Let’s turn our thoughts from Petrograd to places 
nearer home; we need good roads and need them bad, and 
hence this stirring pome. For years we’ve struggled through 
the muck, in weariness and grief, and only said, when we were 
stuck, “It is no time to beef.” We floundered threugh the 
muddy pools, across the reefs and bars, and lost our horses 
and our mules, and mired our costly cars. We said, “Until 
this war shall cease, our woes can’t be discust; but, when ar- 
rives the dawn of peace, we’ll have good roads or bust.” We’ve 
talked so long of battle fronts that we may find it hard to 
turn to other, milder stunts; our spirits may be jarred. We’ve 
railed so long at Kaiser Bill that we may think it stale to 
talk of grading down a hill, or filling up a vale. But it is wise 
to talk good roads instead of bones and blood; the farmers 
cannot haul their loads because of endless mud. There is no 
bottom to the pike when comes a sudden shower; I cannot 
scorch, as I would like, at fifty miles an hour. We've harped 
so long on treason vile it’s hard to break away; but we should 
talk good roads a while, and start the job today. 





Maintenance of Public Utility Plants 


By Robert J. Thomas, Superintendent of Water Works, 
Lowell, Mass. 


During the past few years, with the high cost of material 
and labor prevailing, has the property and equipment of pri- 
vately and publicly owned and operated utilities been kept 
up and maintained in good condition for efficient service? 

From what is generally known, many of those privately 
owned plants such as steam railroads and street railroads 
have depreciated in physical value to such an extent as to be 
in many cases almost worthless. The common report is that 
rolling stock, rails and other equipment are sadly in need of 
renewal. These facts have come to the public notice from the 
efforts of these companies to obtain an increase in fares, in 
order that conditions might be improved to some extent. In 
many cases these increases have come too late and conditions 
have gone from bad to worse, making the task of placing their 
property back on an efficient basis very nearly hopeless. 

Old Rates Now Insufficient 

That publicly owned properties like municipal water works 
systems have suffered somewhat in the same manner there 
can be no doubt, especially where water rates were just suffi- 
cient to make a works self supporting before the war. 

At present their revenue must fall very short of meeting 
the extraordinary coal and pipe bills, but for one reason or 
another public attention has not been attracted to this fact. 
In fact it has always been difficult to arouse public interest in 
water works affairs, although the welfare of the people is so 
vitally dependent on good water and its proper distribution. 

That the high price of pipe would operaté to curtail exten- 
sion of mains was to be expected. Naturally also, the de- 
mand of the government for war purposes operated to prevent 
pump manufacturers from supplying pumping machinery for 
new work. 

Effect of War Conditions 

This, of course, would have very little bearing on main- 
taining the plant up to standard, but the same cause made it 
impossible to procure new equipment to replace old machin- 
ery which in the interest of economy and efficiency should 
have been replaced years before. In that respect many water 
plants will be found in bad condition, so bad that probably 
in the event of a serious fire the system would break down or 
be found inadequate. 

The fire protection feature of water works systems is also 
likely to be found deficient through failure of its distributing 
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mains providing a sufficient quantity of water at the right 
pressure for extinguishing fires. 

Many water works systems have also suffered a loss in 
their supply of water from driven wells or other sources which 
the high cost of labor and materials have made impossible or 
to say the least difficult to remedy. The reduction in the quan- 
tity of water can very easily jeopardize the welfare of the 
people from a hygienic standpoint as well as from a fire pro- 
tection standpoint, which in the former case would be most 
serious. , 

Projects for filtration and purification of water supplies 
must have been held back and interfered with on account of 
excessive cost. 

Water Works Rehabilitation 

If insufficient revenues to meet extraordinary cost of oper- 
ating and maintaining of water works plants have resulted in 
deterioration to such an extent as to affect the quality of the 
water supplied for domestic consumption thereby becoming a 
menace to the public health, it should be of far more concern 
than the condition of transportation companies. 

With the extreme importance of this in mind, it would 
seem that in the days of reconstruction following the war, 
much attention and thought should be given to water plants 
and that considerable money must be provided for their re- 
habilitation. The more so because generally no increase ap- 
pears to have been made in water rates by municipalities. 





Performance of the Ransome Drifting Sand Filters at 
Toronto, Ontario 

Among the water filters placed in operation in 1918 are the 
Ransome drifting sand filters at Toronto, Ont. The present 
account of the operation of these filters was furnished the 
Committee on Water Supplies of the American Public Health 
Association by Joseph Race of Ottawa, Ontario. 

The general design of this plant has been given wide pub- 
licity in the engineering journals and no further details are 
necessary. The main features of the plant are the elimina- 
tion of the coagulation basin and the substitution of a bed of 
sand having a moving conical surface for the usual stationary 
bed. The effective size of the filter sand is 0.35 m.m. and the 





DIAGRAM SHOWING FLUCTUATIONS IN BLEACH AND 
AMMONIA PRICES AT OTTAWA, ONTARIO, 1914-18. 


uniformity coefficient 2.0. Owing to the conical shape of the 
sand surface presenting a greater area, the capacity is in- 
creased; the normal rate being 2.9 U. S. gals. per minute per 
square foot plan area of filter, or 1.45, U. S. gals. per minute 
per square foot of effective filtering area. 

The elimination of the coagulation basin has introduced 
no difficulties; the efficiency of the filters is high and no hy- 
drate of alumina appears in the effluents. 

Plant Fulfills Requirements 

The official test of the efficiency of the plant has been com- 
pleted and the city officials have certified that it has fulfilled 
the following requirements with the use of not more than 0.8 
grain of alum per U. S. gallon under average conditions: 

(a) To remove 90% of all organisms where there 
are 50 to 500 bacteria per cubic centimetre in the un- 
filtered water; 
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(b) To remove 95% of all organisms where there 
are 500 to 2,000 bacteria per cubic centimetre in the 
unfiltered water; 

(c) To remove 98% of all organisms where there 
are 2,000 or more bacteria per cubic centimetre in 
the unfiltered mater; 

(d) To remove 98% of B. Coli as determined by 

the Standard Methods for the examination of water 

of the American Public Health Association. 

(e) To remove all turbidity leaving a bright col- 
orless water free from taste. 

The capacity was guaranteed at 72 million U. S. gals. per 
24 hours, for continuous operation with a maximum of 86:5 
m. g. d. over a 10-hour period. This condition was also ful- 
filled. 

The initial loss of head in the filters is 6.0 ft. and runs 
of 14-17 days can be obtained before back-washing, which is 
neecssary when the loss of head reaches 10.5 ft. The back- 
wash is made with water only, the maximum vertical velocity 
being 1.7 ft. per minute. The percentage of wash water is 3 per 
cent,, 1 per cent. only being filtered water. 

Plant Accepted By City 

The first units of the plant were placed in operation early 
in 1917, and the plant has been in full operation since March 
31, 1918. The City of Toronto, after consideration of the re- 
ports of the Commissioner of Works and the Director of Lab- 
oratories, has accepted the plant as being entirely in accord- 
ance with the specifications and has taken over the control 
of it. 

The final cost works out at $14,900 per millidn U. S. gals. 
normal capacity. 

The only serious difficulty encountered during the construc- 
tion of the plant, apart from delays caused by the war, was 
due to the failure of sub-contractors to deliver sand of the 
desired grade. The sand delivered contained an excess of fine 
material which had to be eliminated before the desired length 
of the filter run could be obtained. 

Chloramine Treatment at Ottawa 

Mr. Joseph Race also reports as follows on chloramine 
treatment at Ottawa: 

This treatment has now been in operation for over 18 
months and has given very successful results. With bleach a 
minimum dosage of 0.75 p. p. m. of available chlorine was re- 
quired, but with chloramine this can be reduced to 0.25 p. p. 
m. with 0.06 p. p. m. of NH* when the temperature ef water 
approaches the freezing point and to 0.5 p. p. m. (plus 0.06 
p. p. m. NH*) when the temperature is 75 to 80 degrees F. 
One excellent feature of the treatment is the absence of after- 
growths which are very marked during hot weather when 
bleach only is used. 

The economical aspect of this method has entirely changed 
during the last twelve months and the cost is now greater 
than that of straight bléach. This is due to the rapid advance 
in the price of ammonia as shown in the accompanying dia- 
gram. 





Taking a Chance With An Unsafe Water Supply 
Proves Costly 


Imperfect disinfection of a portion of the public water 
supply of Xenia, Ohio, was responsible for the outbreak of 44 
cases of typhoid fever in that city during the last few days of 
August and the first half of September, 1918, according to in- 
vestigations made by representatives of the Ohio State Depart- 
ment of Health, as reported in the Ohio Public Health Journal 
for November. The fault, it was found, lay with a defective 
supply of bleaching powder, the substance used as a disin- 
fecting agent. 

Typical Water Borne Typhoid 
All epidemiological evidence disclosed by the investigation: 








pointed to the’water supply as the source of infection. Cases 
were widely distributed over the city and cify water was used 
at home by all but one patient, who used it only at her place 
of business. A study of the occupations of the patients re- 
vealed no similarity in this regard. Milk, ice cream and fresh 
vegetables were used in varying quantities and obtained from 
many sources. None of the patients had eaten any raw shell- 
fish recently before falling ill. No public gatherings had been 
attended by patfents recently enough to be suspected as 
sources of infection. Contact infection as an important cause 
is ruled out by the facts that only eleven patients resided in 
homes where other cases developed either before or after the 
case in question and that only two households had as many 
as three cases each. 
Public Water Supply Privately Owned 

The Xenia water supply is furnished by a private company. 
It is derived from two sources—a system of drilled wells 
southwest of the city and a combined surface and ground 
water supply obtained from reservoirs, springs and dug wells 
north of the city. The surface and ground water supply was 
installed in 1887 and remained in use after the drilled wells 
were instailed in 1896, because the latter source was insuffi- 
cient to supply the city. 

Water from the drilled wells has always appeared satis- 
factory from a sanitary standpoint. That pumped from the 
station north of the city has been shown at several times to 
be unsatisfactory, in consequence of which a hypochlorite dis- 
infection plant was installed in 1914. On the average two- 
thirds of the city’s water comes from the drilled-well source 
and one-third from the disinfected supply, the amount pumpec 
from the drilled wells becoming relatively smaller in dry 
weather. This variation makes it impossible to determine just 
what part of the city is being supplied from each source at a 
given time, but the presence of a large amount of iron in the 
drilled-well water makes a reasonable degree of differentiation 
possible. 

Hypo Below Guarantecd Strength 

Disinfection of the water at the north pumping station had 
been carefully conducted, according to the report of the De- 
partment investigators, who found that bleaching powder had 
been added in definite, prescribed quantities for 24% years. 
Analysis of water samples collected in the city, however, dem- 
onstrated that the water from this station was of doubtful 
and unsatisfactory quality, while that from the other station 
was satisfactory. This led to an analysis of the bleaching 
powder, which was found to be of one-fifth guaranteed 
strength. 

Liquid Chlorine Recommended 

“Since this substance was guaranteed to be of proper 
strength,” says the report of the investigation, “it follows 
that the undertreatment of the city water was purely acci- 
dental; nevertheless, it is significant that such a possibility 
always exists when disinfection of a public water supply is 
necessary to render it safe for domestic use. In order to 
avoid the recurrence of a polluted water being supplied the 
consumers at Xenia, the water company should abandon the 
existing supply at the Springfield Pike station (the surface 
and ground water source) and procure water of satisfactory 
sanitary quality from another source. In the meanwhile it 
is advisable that the company abandon its hypochlorite meth- 
od of disinfection and employ the more dependable and up-to- 
date method of using liquid chlorine.” 





Methods Employed in Lowering a 12-in. Water Main 
Under Full Pressure 

An interesting account of the lowering of a 12-in. water 

main while under full service pressure is contained in the an- 

nual report of the water commissioners of Middletown, Conn. 
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In all 1,500 ft. of the big pipe were moved to conform to a 
new street grade. 

A profile of the pipe line was obtained by digging test holes 
over the water main at stations, of the survey made for the 
improvement of the street, and running levels. The profile 
of the water main thus obtained was very irregular and far 
from being parallel with the grade of the street. At many 
points it was indicated that it would be necessary to lower the 
main a maximum of 2 ft. in order to bring it with its gates 
and services below frost line, and that the total length io be 
lowered would be about 1,500 ft. 

Renewing and Lowering Service Connections 

All of the services in the street which had not been re- 
newed in recent years were renewed with lead-lined pipe and 
lowered. After this was completed a trench was dug along the 
12-in. water main down to the proposed new pipe grade at 
each joint and wood blocking placed under each joint. The 
earth was then excavated between joints to pipe grade. 

First Method 

The first section to be lowered was 700 ft. long. The water 
main and a hydrant were lowered by means of jack screws 
placed in pits under the spigot end of each joint with wood 
blockings. 

The lowering of the main in this section was successfully 
accomplished with the water mains under pressure and with- 
out cutting the water main or hydrant branch. The joints 
were of the usual bell and spigot type with 3-in. sockets 
caulked with oakum and lead. This pipe was originally laid 
in 1896 and the exterior of it was as good as new; in fact, 
some of the paint markings upon the pipe were as bright as 
the day it was placed on the pipe. 

Second Method 

During the process of lowering this pipe no trouble was 
experienced with leaks. It was apparent that the method of 
using jack screws and blocking’ and the necessary jack screw 
pits could be improved upon in the next section of 800 ft. 
Therefore chain hoists with 6x6 timbers laid across the trench 
as supports were used in, lowering this section, in which were 
two intersecting street mains and one fire hydrant. This 
method was a saving over the jack screw method, in excava- 
tion, cost and time of lowering, as it was much more rapid 
and it was useful also in assuring the safety of operation. 
The greatest number of hoists that were used simultaneously 
was four. This method proved to be very successful from 
every point of view, and no trouble from leaks was experienced 
in this section. It was not necessary to disconnect or cut the 
main and hydrant branches and street branches to be low- 
ered, and the mains were kept under full service pressure. It 
was necessary to disconnect the house services for only short 
periods. All of the gate valves in this section were carefully 
inspected and spindles repacked and all pipe joints were re- 
caulked. 





Effect of War Conditions on the Operation and Main- 
tenance of Water Works 


A comparison of the conditions under which water works 
were operated in normal times, with those prevailing in war 
times is going to reflect great credit on water works operators 
in general, who have exerted every effort to maintain their 
standards of quality and service in spite of the diminishing 
number of experienced and capable assistants and employes, 
in the face of steadily and rapidly increasing costs of materials 
and labor, and regardless of the loss in revenue, says the re- 
port of the Committee on Water Supplies of the American 
Public Health Association. Edward E. Wall, Water Com- 
missioner of St. Louis, was acting chairman of the committee. 

The general disposition of Public Service Commissions and 
other bodies controlling rate-making has been in the direction 
of fair dealing, and favorable towards granting increases in 
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rates where the applicant was able to establish the justice of 
his case. 
Cost of Principal Materials and Supplies, 1914-1918 

The committee obtained from 34 cities figures on the cost 
of a number of the principal materials and supplies used by 
the water works, for the years 1914 to 1918 inclusive. 

These prices, with the exception of those for unskilled la- 
bor, when reduced to a common basis by eliminating differ- 
ences in freight charges and allowing for reasonable variation 
in prices because of quantity purchased, show marked in- 
creases in 1917 and 1918. 

The following tabulation may be taken as a composite set 
of prices typifying the increases from year to year averaged 
and weighted from the figures given by the 34 cities: 

1914 1915 1916 1917 1918 


CO. Ne GA ike id ina sicneaeiveen 2.90 3.00 3.10 5.00 5.40 
re a er Bas iis Sa ness 26.00 26.00 30.00 50.00 60.00 
C. 1.. BPOCIA, POF TOM 26 ceeicues 54.00 54.00 60.00 90.00 115.00 
Vire hydrants, CAch  ......666.. 33.00 33.00 36.00 50.00 60.00 
2S ee een 7.00 7.00 8.50 11.00 14.00 
Dy WE enti ic wa waewren en enee 11.50 11.50 12.00 17.00 22.00 
ES ih. WREVGS cccesicccccectcsccces GO 6 3340 F740 G08 TWA 
Sulphate of alumina, per ton... 26.00 26.00 40.00 40.00 40.00 
Sulphate of iron, per ton ...... 17.00 17.00 18.00 21.50 26.00 
Re Ne GR is ciicceGincnvaness 8.00 8.50 9.00 10.50 13.50 
Liquid chlorine, per pound ..... 15 18 Pe 15 


Hypochlorite of lime, per ton... 42.50 56.00 90°00 80.00 82.00 
Labor Conditions 

The advance in the cost of unskilled labor has been particu- 
larly marked in the latter part of 1917 and in 1918. The prices 
paid in various localities vary widely, due no doubt to differ- 
ences in the local conditions of supply and demand. 

Evidently during the past twelve months the abnormally 
high wages reported to be paid at construction camps and mu- 
nition plants has induced labor to leave the lower paid jobs 
at water works and other utilities. In general it may be said 
that the advance in wages of unskilled labor over the prices 
current in 1916 ranged frem 10 te 20 per cent. in 1917, and 
from 30 to 50 per cent. in 1918. 


UNSKILLED LABOR PRICES PER HOUR 


1914 1915 1916 1917 1918 
Range ; 
from ....1l0cto30c 12%cto31\%c 15ecto338e 17eto10e 25¢ to 50c 
Weighted 
averages.. 22 221%, 25 2714 35 


It is also noteworthy that it is almost the universal opinion 
that this class of labor has shown a very marked decrease in 
efficiency, which adds very materially to the expense of opera- 
tion and maintenance. 

The increase in wages of unskilled labor is only a portion 
of the story. Firemen, oilers, engineers, machinists and all 
artisans demand and receive heretofore unheard-of wages, 
adding their quota to the already overburdened water works. 
Many of the technical men, civil and mechanical engineers, 
chemists and superintendents, who have not joined the army, 
received such flattering offers to enter other fields of work, 
that the water works operators were hard put to it to main- 
tain an adequate organization. 


Danger to Public Health 

The operators have naturally reduced their working forces 
to a minimum and have voluntarily abandoned construction 
work wherever possible, irrespective of the government re- 
strictions on materials. Herein lies the danger to the public 
health, that the inadequacy of many water works will not be 
apparent for some time to come, at which time it will be im- 
possible to repair the deficiency quickly enough to avert a seri- 
ous falling off in quality and service, both on account of a lack 
of funds and because of the impossibility of immediately pro- 
curing new machinery, materials and competent labor. 

This feature of the general situation is a very serious one, 
for which there appears to be no practicable remedy available, 
except for those fortunate plants whose revenue is sufficient 
to meet war-time extraordinary expenses and still have left a 
surplus to devote to additions and betterments as far as ma- 
terials and labor can be procured. Those less fortunate should 
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use every effort to obtain such relief through the Commissions 
and Boards controlling rates and service, that will enable them 
not only to meet the abnormal conditions, but also to pre- 
vent any later falling off in service. 


Guarding Works 


Just after the United States entered the Great War, there 
were issued by the War Department orders to guard water 
works along with bridges, factories, public buildings, etc., and 
soldiers were detailed for this duty in many places. About 
August 1, 1917, the soldiers were withdrawn from most water 
works and the operators notified that they must protect their 
property at their own expense. 

In the face of the government’s action in originally placing 
the guards and later advising their continuance, no water 
works engineer or superintendent felt like assuming the re- 
sponsibility of dispensing with guards after the soldiers were 
withdrawn, although all of them were thoroughly convinced 
that the protection afforded by the few guards which could 
be employed would lie more in the moral effect of their pres- 
ence, than in any actual resistance they could offer against 
an organized attack. 

Many pumping stations were inclosed with barbed wire 
fences, guards posted and patrols established. Most of these 
are still maintained, although generally with decreased forces. 

Out of 30 cities reported to the committee, guards were 
maintained until the signing of the armistice at 26, although 
from only one city has there been reported any attempt to 
damage the works. The guards could prevent any attempt 
by a single crank or fanatic to dynamite pumps, conduits or 
reservoirs, but would be powerless to baffle any well-laid plan 
of an organized band seriously bent on disabling the works. 


Filtration and Disinfection 


Although conditions in 1917 and 1918 have been most un- 
favorable for extensions, additions and improvements to water 
works, a number of filter plants have been built, one company 
reporting a total of 25 new plants with a total daily capacity 
of 52,700,000 gals., supplying an estimated population of 366,- 
000. 

Reports from the State of Kansas show that new filters 
were built or additions and improvements made to existing 
filters at 10 water works out of a total of 32 cities reported as 
supplied with water from rapid sand filters. 

The information furnished the committee from various 
cities as to the difficulty of maintaining the standard of qual- 
ity during the war, indicates that such a standard is being 
generally maintained, and an improvement effected in those 
cases where the tests for B. Coli fell below the standard set by 
the U. S. Treasury Department for water supplied to commogn 
carriers. 

The use of hypochlorite of lime or liquid chlorine has been 
almost universal for sterilization, and practically every filter 
plant uses one or the other, with a rapidly growing tendency 
toward the use of liquid chlorine, because of its being better 
adapted for transportation, storage and application. The av- 
erage cost of sterilization with liquid chlorine for the year 
1$17 is reported to have been 37 cents per million gallons. 

Chlorine in its various forms seems to be the most com- 
monly used germicide in the treatment of water for field forces 
although permanganates, bromide and iodine are also used. 
Some of these are prepared in tablet form, especially suitable 
for cavalry, one of these being a complex chloramine, known 
as “Halazone.” 

The desirable thing’in field water purification is that the 
agent should act effectively in a very short time, leaving no 
objectionable odor or taste, nor creating any harmful chemi- 
cal compound by its reactions. After the peace treaty is 
signed we will doubtless be informed of many new and in- 
genious devices and improvements in methods which are not 
permitted to be published at present. 
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Drainage District Advocated as Solution of the Ma- 
honing River Sanitary Problem 


The pollution of the Mahoning River in the vicinity of 
Youngstown, Ohio, with consequent danger to the health of 
the several communities bordering on the stream, has given 
rise to a sanitary problem considered by the State Depart- 
ment of Health to be one of the most momentous with which 
Ohio has had to deal. After the failure of efforts to remedy 
the situation by individual action on the part of the several 
municipalities and industrial concerns involved, the decision 
has been reached, says the Journal of the Board, that the only 
effective means of settling the matter will be by the organiza- 
tion of a sanitary district through which the various political 
units can act collectively and therefore effectively. Accord- 
ingly, it is expected that the General Assembly will be asked 
this winter to pass a bill making possible the organization of 
such a district. The proposed bill, which is being drawn up 
by the department, is modeled in a general way after the Con- 
servancy Act. 

The combined effect of sewage and industrial wastes dis- 
charged into the Mahoning River from the several municipali- 
ties and industrial establishments from Warren to the Ohio- 
Pennsylvania state line, renders the river an unsatisfactory 
source of municipal water supply even where the water is 
treated by means of modern purification works and causes 
serious pollution of the stream during periods of normal dry 
weather flow to such an extent as to make it objectionable to 
the inhabitants of the district. The rapidly increasing degree 
of pollution resulting from the growth in population and in- 
dustrial development will, in all probability, overcome the 
beneficial effect brought about by the increased minimum flow 
as a result of the construction of the Milton Dam and im- 
pounding reservoir. The condition of the river is serious and 
steps should be taken without delay to adopt corrective meas- 
ures if the health and comfort of the citizens in the district 
are to be safeguarded. 

As a number of the municipalities are contiguous and 
others nearly so, it is essential that the correction of the pol- 
lution of the river be considered as a district problem. A 
thorough and comprehensive study of the disposal of sewage 
and industrial wastes and of water supplies should be con- 
ducted jointly by the several political subdivisions and indus- 
trial establishments in the district for the purpose of deter- 
mining existing conditions and the most satisfactory reme- 
dies in the improvement of water supplies and the disposal of 
sewage and industrial wastes. 





Utilizing More Mechanical Devices on Road 
Construction 

By Frank F. Rogers, State Highway Commissioner, 
Lansing, Mich, 


The cost of materials and labor entering into road con- 
struction have advanced to such high figures that in many 
localities it has been a question of attempting to save in the 
cost of labor or practically discontinue road building. In 
Michigan the sentiment for good roads is so great that it 
would have been impossible for the State Highway Commis- 
sioner to stop road building entirely during the war period 
even if he had attempted to do so. In fact, there never was 
so much money available for road building purposes in Michi- 
gan as during the past year, said Mr. Rogers, in addressing 
the American Association of State Highway officials. 

During the fiscal year ending June 30, 1918, only 793 miles 
of state reward roads were approved, showing a slow down 
over the previous year of approximately 25%. However, the 
first five months of the present fiscal year ending November 
30 shows a total of 560 miles of road accepted, as compared 
with 391 miles during the same period of 1917 or a 43% in- 
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crease over the previous year, in spite of all the war time 
handicaps. 
Peculiar Economic Conditions 

Indeed some peculiar economic conditions have manifested 
themselves. In most localities in Michigan there was a sur- 
plus of team labor and a great dearth of manual labor. In one 
county the commissioners reported more available labor than 
during any of the past three years. This was attributed to 
the fact that many retired farmers who heretofore had ample 
incomes from their farms, now, due to the high cost of living, 
found it necessary to supplement their farm incomes with 
more or less manual labor. These men were all past middle 
age and the inducement of\very high wages for manual labor, 
from 35¢c to 50c an hour, doubtless had some influence in in- 
ducing them to become day laborers. 

I do not know that anything new or startling has been 
used in Michigan by way of labor saving mechanical devices 
but a few things are worthy of note. 

Tractors 

In grading operations tractors have largely superseded 
horse power. Tractors were not only used for hauling blade 
graders, but ditching has been successfully done with the Ford 
tractor and flat board scrapers. A scraper was hitched to 
each end of the tractor which has a very short wheel base. 
The tractor then was moved across the road alternately for- 
ward and backward, but with a slight angle to the center line 
of the road so as to “cut over” the width of the scraper with 
each move. As the tractor moves ahead the scraper hitched 
to the rear end draws a full load up onto the road grade while 
the scraper hitched to the front end is backed to the ditch 
and vice versa. This way of using the tractor is said to be 
much more rapid than the work, of two teams. 

Grading has also been done with the same type of scraper 
by using a small gasoline reversible hoist placed on a truck 
stationed in the center of the road grade. A scraper was 
hitched to each end of the cable, the center of which was 
wound on the drum so that as one scraper was drawn out of 
the ditch with a full load the other was released and backed 
to the ditch and vice versa. This method of grading has also 
been quite satisfactory. 

Steam Shovels 

Steam shovels have been used quite extensively in road 
grading, not only where the excavation is heavy but some- 
times on rather light work, where not more than a foot or 
even less had to be scalped off from the old grade. 

Mechanical Hauling 

Mechanical power for delivering materials to the roads has 
been used quite extensively and ranges from the motor truck 
to the industrial railway. In fact it may be said that mechani- 
cal hauling has very largely displaced team hauling on Michi- 
gan roads. I have in mind one case where a motor truck 
is making five trips with 3 cu. yd. loads of gravel on a haul 
so long that teams working on the same job, make only two 
trips with 2 cu. yd. loads, the truck delivering 15 yds., as com- 
pared with 4 yds. for each team. It should be remembered, 
however, that truck hauling is not a success on heavy grades 
nor in loose sand or deep mud. 

The industrial railway has been used very successfully on 
long hauls and on light grades. Wayne County and Delta 
County and some contractors have used the industrial railway 
with much success. 

Motor Haulage 

L. E. Adams, County Highway Engineer of Alger County, 
Munising, Michigan, reports: “We have been using the motor 
truck for the transportation of materials along the highway 
in the construction of macadam roads, for the past four years, 
and find a great saving in cost over team labor. The cost of 
truck hauling is less than one-half the cost of team hauling. 
We like the four-wheel drive truck for dragging earth and 
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gravel roads and for general maintenance work. The heavy 
five-ton trucks are used only on construction work, for they 
move much slower than the lighter truck.” 

K. I. Sawyer, County Road Engineer of Marquette County, 
Ishpeming, Michigan, reports: “Our road grading has been 
done the past season, using a Fordson tractor to haul the road 
machinery. This substituted one man and the machine for 
two or three teams. It is impossible to make a cut equivalent 
to three teams, or for that matter hardly equivalent 
to what two teams would do, but the speed of the work is 
such that by making lighter cuts and more of them, work 
equivalent to a three-team grader outfit has been accom- 
plished. 

“One of our drag men also uses a Fordson tractor in his 
dragging operations. I am not satisfied as to the advisability 
of this for where there is a crust on the road, as in sand-clay 
construction, the question arises as to whether the lugs on 
the wheels do not do as much damage as the dragging does 
good. 

“The county operates one surfacing truck which is driven 
by the maintenance superintendent. This enables him to 
cover all his work and at the same time deliver the necessary 
supplies and small equipment from our warehouse to the vari- 
ous maintenance and construction jobs. An ordinary Ford 
runabout with a jump box is used for this purpose. It does 
away with practically all supply teams as well as placing one 
man in a position to keep constant check on maintenance 
operations. 

“Tn our surfacing operations in 1916 we employed 17 men 
and 5 teams including roller men, foreman and cook. The 
past year we employed a maximum force of 8 men, including 
foreman and roller men, and one team and laid approximately 
double the amount of stone on longer hauls. The wife of one 
of the roller men served as cook, which was only made pos- 
sible on account of the small crew. 

“The machinery used on this job was as follows: one hand 
pump; a 6 H. P. Fairbanks gas engine; a 250 gal. Morse cen- 
trifugal pump, both mounted on one set of skids and belt con- 
nected. The same apparatus was used for pumping water for 
sprinklers and pumping bitumen from tank cars into the tank 
wagons. A motor truck also was substituted for four teams. 
An endless belt conveyor of the grain type without buckets 
was used for unloading the stone cars. This took the place 
of six men while the spreading apparatus on the truck cut 
down the necessary spreading crew. The roller crew remained 
the same, but because of better watering conditions, one 
sprinkler with a team proved all that was necessary except 
on long hauls or in exceedingly dry weather. When water 
had to be pumped by hand two teams and two extra men were 
required for the same work. I might add that we resorted to 
winter hauling on a considerable portion of our gravel sur- 
facing work in order to cut down the cost and I am nearly 
convinced that winter hauling with team and spreader will 
compare favorably with motor truck hauling in summer.” 


Concreting Plant 


The R. D. Baker Company of Detroit on the North Sagi- 
naw road in Genesee County, in laying 10% miles of 18 ft., 
reinforced concrete on a 30 ft. roadbed, costing $270,000, de- 
veloped a construction plant, where the aggregates were 
dumped from cars and motor trucks into a power loader, ele- 
vated to storage bins, loaded into 1% cu. yd. dump cars, hauled 
in trains on a portable 30 in. gauge track by a motor engine 
to the concrete mixer, where the cars were hauled up an in- 
cline track by cable and the aggregates dumped into a seg- 
mental revolving drum, each segment containing one “charge” 
of coarse aggregate, and one “charge” of fine aggregate, which 
was automatically measured and dumped into the charging 
1opper of the mixer. The Portland cement in bulk was loaded 
‘nto a covered car transported and elevated in the same way, 
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from which it was measured in a swinging dump box, and 
dumped into the charging hopper immediately following the 
aggregate. 

This plant reduced labor to a minimum, and made it easier 
while the aggregates were kept clean, and the sub-grade per- 
fectly maintained. 

Camp Cars 

Cc. F. Winkler, County Road Engineer of Gogebic County, 
writing regarding road maintenance, says: “The past summer 
I had built two sets of car camps on wheels, two camps in a 
unit, a cook and sleeping camp. These with two tractors have 
maintained our road from Bessemer to the Iron County line, 
a distance of approximately 70 miles, as never before and at a 
saving of the cost of the tractors. In other words I figure 
one summer’s work will pay for the. tractors. 

“Most of this distance, as you know, is through virgin tim- 
ber, where camping facilities are at a premium and usually 
five to seven miles from the work. 

“The camp car is, as all know, no innovation, but with 
tractors a move can be made every day if neecssary, thus 
keeping the crew within’ easy working distance of the gjob, 
hence the economy of this plan.” 

Concrete Roller 


J. W. White, County Highway Engineer of Monroe County, 
Monroe, Michigan, reports the use of a novel concrete roller 
as follows: “Our first concrete roller was a small one, made 
of 2-in. plank, 3 ft. in diameter and 1514 ft. long and weighed 
2,200 lbs. This roller had a tendency to make the concrete 
wavy, which was attributed to the small diameter, so we had 
a larger one constructed with a diameter of 5 ft. and weighing 
only 2,000 lbs. The surface of both rollers were concave so 
as to give the required crown to the roadbed. 

“We find that rolling compresses a 5-in. slab of concrete 
between 4% and % in. We have rolled ten miles during the 
season just closed, and if the above statement is correct on 
the basis of 4%4-in. compression, we have squeezed 657 cu. yes. 
of voids and water out of the 5-in. slab. This statement 
sounds rather large but seems to be backed by facts. 

“The larger roller is made of steel and cost a little over 
$400. It has not added $1 to the construction cost of the road 
other than the initial cost of the roller and our experience 
would indicate that one roller could be depended upon to roll 
several hundred miles of concrete without wearing out. 

“The surface of the rolled slab is as true as tne average 
concrete road surface. The roller picks up the mortar just 
enough to leave a pebbled effect which forms an ideai base 
for the asphalt top. 

“In the finishing operation we have a templet which rides 
on the forms and is dragged ahead by the mixer. When 15 
or 20 ft. of concrete have been spread the roller is rolled back 
and forth an average of three times. 

The size of the roller gives it the appearance of being very 
cumbersome, but it is easily rolled by hand by the two men 
whose duty it has been to put the finishing touch on the slab. 

.“We have constructed approximately 40 miles of. concrete 
road in Monroe County in the last three years and until we 
hit on the idea of rolling to get a well compacted concrete 
our work was in spots very unsatisfactory.” 


Sluicing and Washing Gravel 


Alex. McKay, County Road Engineer of Calhoun County, 
explains a method of obtaining road gravel by sluicing and 
washing as follows: “The washing plant is now at its fourth 
location. I have no definite data regarding the first two sets, 
as to amount of material moved to secure the gravel. On the 
first location we were able to secure an average of 100 cu. yds. 
per day for most of the time, but the later sets have been in 
more difficult situations. 

“At the third set north of Bedford, work began March 19, 
1918, and ended August 31, 1918. The prospect was so poor 
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that we located at that point only after every other prospect 
had been investigated and we had spent over $100 digging 
into every hill and running down many reports within a ra- 
dius of three miles. The pit was cross-sectioned before and 
after working, thus the figures as to yardage moved are quite 
accurate. All the gravel was hauled by the yard so we have 
another check on the total amount of material secured. 

“The largest day’s run was 44 yds., and the smallest 15 
yds. Men employed were: foreman at $5, engineer at $3.50, 
hoseman and general helper, each at $3. About 28 gals. of 
kerosene were used each day in two engines. A 15 H. P. en- 
gine ran a 3-in. centrifugal pump, giving approximately 250 
about 20 lbs. pressure at the nozzle 
through 500 ft. of 6-in. spiral pipe. A 6 H. P. engine was used 
to run a revolving screen and elevator. A bar “grisley” on 
top of bins removed oversize stone. Water was secured from 
Our fine sereen was a square mesh of 1/16 


gals. per minute at 


a nearby creek. 
in. opening, but there was very little fine sand carried over. 


Total days worked, 10 hrs. each........ 131 
Total.yds. gravel BECUTED. ... ee ccccvees 3,200 
Average daily yardage .........eccceee. 25 
Average daily cost of operation......... $19.16 


Tetel cost of GUOPRTIOR. 6.6066 cetweccs sl 62,511.81 
Total yards moved from pit............ 10,500 
Average cost per yard in bin............ $ .78 
“After getting all the available gravel in that location we 
moved the plant to the fourth or its present location, 14% miles 
farther from the road. This pit was much more stony and re- 
quired an additional man to fork stone away from the sluices. 
This pit had been worked two years before and abandoned on 
account of the large amount of oversize stone and number of 
sand pockets. 


Tetms cont OF MOVES oie cc cccicccsns ess BORO 
In operation from Sept. 6 to Nov. 15, total 
number of days worked, 10 hrs. each.... 56 
Total VAFGASe.SCCUTER «onc cccccvceseces 2,036 
RVGTRRS GORE POF GIT onc iicc ccc wencaces $21.00 
Average yardage per day ................ 36 
Average cost per yard, in bins............ $ .59 


“It will be noted that no depreciation of machinery is fig- 
ured. The total plant cost is around $2,500. Our experience 
with washing gravel has been that we can work over a large 
amount of poor material and secure a good road building met- 
al at cost. We cannot compete with good 
located advantageously with this small portable outfit unless 
due credit is given for the excellence of the material thus ob- 
tained.” 

I regret that lack of time has made it impossible for me 
to go into this subject more thoroughly, for I have found it 
very interesting, although I presume that reports from other 
states as to mechanical devices used would be fully as interest- 
ing as anything I have been able to offer. 


reasonable pits 





The Federal Aid Road Law; Experience to Date and 
Suggestions For Better Co-operation 
By the Late Logan Waller Page, for Many Years Director of 
the U, S. Bureau of Public Roads 


(Editor’s Note:—The following paper was prepared 
by Mr. Page for presentation at the Fourth, Annual Meet- 
ing of the American Association of State Highway Off- 
cials, held in Chicago, Dec. 9-13, 1918. The paper was on 
the program for Dec. 13. Mr. Page died at his hotel in 
Chicago on the evening of Dec. 9. A few days before the 
convention Mr. Page sent the editor a copy of his paper 
and some photographic views on federal aid work. The 
paper is published here, with the consent of the secretary 
of the asscciation. It was one of the last messages of Mr. 
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Page to his contemporaries, and will stand as his valedic- 

tory to the workers in the highway field.) 

The passage of the Federal Aid Road Act-and the entry of 
the Federal Government into the field of road construction and 
improvement in 1916 in co-operation with the several state 
highway departments marked the beginning of an entirely 
new undertaking. There were no precedents to follow, no es- 
tablished procedure. Every step had to be blazed over new 
and untried ground. Moreover, the Federal Aid Road Act 
came into existence at a time when the effects of the great 
war were beginning to be seriously felt, especially in regard 
to the supply of labor and materials. A few months later our 
own entrance into the war still further increased these ab- 
normal conditions. 

The adoption of conservation measures by the Government 
to insure prosecution of the war program neecssarily imposed 
restrictions on road construction and kindred operations. The 
great demand for labor curtailed the supply available for road 
work and caused an abnormal advance in the price to be paid 
therefor. The Government demand for materials in connec- 
tion with the stupendous war preparations made it impera- 
tive that the use of such materials for undertakings not di- 
rectly connected with the war program be restricted. As a 
result of these necessary restrictive measures, steel, brick and 
cement could only be obtained for such projects and in such 
quantities as might be approved by the War Industries Board; 
bituminous materials could be secured only with the approval 
of the Fuel Administration; needed railroad transportation 
could only be obtained subject to the various priority orders 
and other restrictions of the Railroad Administration; and 
where the funds for improvements were to be raised by bond 
issues, the approval of the Capital Issues Committee was re- 
quired. With a view to co-ordinating the regulatory activi- 
ties of these several governmental agencies, the U. S. High- 
ways Council was organized by the Secretary of Agriculture. 
Your familiarity with the organization, personnel, and opera- 
tions of the council make it unnecessary for me to dwell upon 
its activities. With the cessation of hostilities, an early amelio- 
ration of these adverse conditions may be expected, but in 
order to judge fairly of the success of Federal Aid in road 
construction and improvement during the two years of its 
operation we shouid take into consideration these two facts-— 
first, that it was an entirely new function of the Government, 
and, second, that it was launched and has so far continued 
under the most abnormal and difficult conditions that could 
be imagined. 


- 


Accomplishments 

Notwithstanding the difficult conditions which so far have 
beset the operation of the act, results have been achieved 
which are at once definite, tangible, and full of promise for 
the future. From the passage of the act to November 15 of 
this year 730 projects have been approved by the Secretary of 
Agriculture. These projects involve the improvement of 7,- 
689 miles of extremely important public roads. The total es- 
timated cost of these projects amounts to $55,777,208, a sum 
equal to one-fifth of the total annual road and bridge expendi- 
tures of the entire United ‘States during a normal year. In 
the construction of these projects, the share to be borne by 
the Federal Government amounts to $20,900,805. Had it not 
been for the uncertainties and difficulties imposed by the war, 
I feel sure that every cent of the total $29,100,000 of Federal 
funds available for expenditure on construction would have 
been definitely obligated and most of the work well under 
way. 

1 cannot speak of these accomplishments without feeling 
that too much credit cannot be given to the several state high- 
way departments for their helpful co-operation and assistance 
in carrying out the provisions of the Federal Aid Road Act 
and in meeting and overcoming the difficulties enccuntered. 
As a result of the spirit of helpful co-operaticn Cisplayc] by 
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the several state highway departments, it may be mentioned 
that of the total number af projects submitted only seven 
have been definitely disapproved by the Secretary of Agricul- 
ture. 
Difficulties Encountered 

I think it well to mention somewhat in detail some of 
the difficulties which have been encountered. Of course, as I 
have already stated, the most serious obstacles have resulted 
either directly or indirectly from the abnormal war time con- 
ditions. I perhaps would be justified in saying that 90 per 
cent of the difficulties experienced in carrying out the con- 
struction of Federal aid projects have been due to the difficulty 
of securing materials, transportation and labor. No section 
and no state has been free from these difficulties, which, more- 
over, have not been limited to Federal aid road work but 
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ing and office forces had been most seriously depleted by the 
war. A new amendment, therefore, was made to the Rules 
and Regulations which it is believed will fully remove this 
difficulty. Under this amendment, which was approved by 
the Secretary of Agriculture November 7, work may begin 
as soon as the plans, specifications, and estimates are found 
satisfactory and are approved. It is the purpose of the, Bureau 
of Public Roads to obtain approval of the plans, specifications, 
and estimates by the Secretary of Agriculture as soon as 
they have been reviewed and found satisfactory to recommend 
for such approval. The review of the plans and specifications 
will in all cases be expedited as much as possible and the ap- 
proval secured from the Secretary with as little delay as pos- 
sible. After such approval work may proceed on the project, 
but, of course, no vouchers can be passed for payment until 
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have applied equally to work of all other classes. But since 
these difficulties will now no doubt rapidly disappear, we need 
not dwell upon them, but may be thankful that they were not 
worse and that they happily are a thing of the past. 

There have appeared from time to time, however, a num- 
ber of minor obstacles due to the inherent difficulty of organ- 
izing and getting under way an entirely new program. 
Through the assistance of helpful criticisms and suggestions 
from the various state highway departments most of those 
have been eliminated, and it is my sincere hope that with the 
continued assistance of the states all such difficulties may 
soon be entirely removed. It, therefore, may be well to re- 
view these difficulties somewhat more in detail. 

During the past year it has frequently happened that it 
was found desirable to begin work before the final execution 
of the project agreement. Under the Rules and Regulations 
this could not be done, except in cases where the project state- 
ment had been approved prior to a certain date. Because of 
of the unsettled conditions, this was found to work more or 
less of a hardship, especially on those states whose engineer- 
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after the formal execution of the project agreement. The ap- 
proval of the Secretary is necessary for the reason that the 
Act requires his approval of the plans, specifications, and es- 
timates. It is believed that this new plan will provide a prac- 
tical and satisfactory working arrangement. 


There may have been some disappointment over the stand 
taken by the Department of Agriculture in regard to cost plus 
contracts. The position so far taken by the Department is 
that no part of the per cent. over and above the cost allowed 
the contractor under such contracts can be paid from the 
Federal funds, but that payments may be made on the basis 
of the unit prices in the approved estimate, omitting only the 
percentage actually paid the contractor as profit. Under this 
ruling it is clear that only in those cases where 50 per cent. 
Federal aid is desired will any inconvenience be experienced. 
The matter is, however, now being reconsidered and it is pos- 
sible that a more satisfactory interpretation may be arrived 
at. The place and value of these contracts is well known to 
the engineer and road builder, but seem to be not so well 
understood or appreciated by our law makers and law inter- 
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preters. In fact, there is at the present time a bill pending 
in Congress to prohibit entirely the making of any form of 
cost plus contract by the Federal Government. 

During the past year comparatively little difficulty has 
been experienced in regard to the establishment of the post 
road status of the various projects which have been submitted 
for approval. In general, the percentages of allowable non- 
post road mileage prescribed by the Secretary have been 
found satisfactory and workable. In occasional instances, 
however, where the non-post road mileage happens to exceed 
the allowable percentage, there seems still to remain some 
doubt as to the character of evidence required to establish a 
reasonable prospect that the road will be used for transporta- 
tion of the mails after the completion of the improvement. 
This is especially true where the claim is made on an economic 
basis. The mere unsupported statement that the improve- 
ment will stimulate settlement and thereby bring about con- 
ditions which will demand the establishment of a mail route 
is not sufficient. Such a claim should be substantiated by 
evidence showing the condition of the land in the vicinity of 
the road and the extent to which development and settlement 
has already taken place, together with its availability and 


suitability for further settlement and development. If a road 


should pass through barren lands or sand hills it is clear 
that only limited settlement can be expected, while if it is 
shown by definite facts that the land is fertile, adapted to set- 
tlement, can be purchased at a reasonable price, and is with- 
in reach of good markets, at least a reasonable prospect may 
be deduced therefrom that such settlement may take place. 
If examples can be given where, in the immediate region, 
road improvement has led to added settlements and establish- 
ment of postal routes, it would be well to include such facts 
as indirect evidence tending to establish the claim. If a Con- 
gressional amendment to the Act could be secured changing 
the definition of the term “rural post road” so as to allow a 
more liberal interpretation than that now given, all trouble 
in regard to the best route status of any project would thus 
be obviated. 


In a great many cases after the final surveys and estimates 
have been completed it has been found desirable or necessary 
by the Highway Departments to make considerable alterations 
in the projects as originally submitted, either in the length or 
in the proposed type of improvement. In some cases these 
have been sufficient to change the post route status of the 
project and in other cases so radical as to entirely change the 
type of construction which was contemplated when the project 
statement was approved. In all such cases a clear and concise 
statement of the reasons for the changes should be made. 
The Bureau of Public Roads realizes that the abnormal con- 
ditions which have existed during the past two years have 
frequently made such changes not only desirable, but neces- 
sary, but it is very probable that in the future such changes 
will be much less frequent than in the past. The chief diffi- 
culty occasioned by such changes has been the delay in se- 
curing approval of the plans, specifications and estimates and 
the execution of the project agreement, due to the neecssity 
for obtaining additional information to explain and make 
sufficiently clear the reasons for such changes. The Secretary 
of Agriculture naturally feels that where the change is suffi- 
cient to alter the original project entirely, he is entitled to 
know the reasons for such change before giving it his approval. 

In this same connection delays have occurred, especially 
in those states where funds are supplied by local communities, 
from the fact that frequently the final estimates have greatly 
exceeded the funds originally appropriated or set aside and 
made available. In such cases the Secretary insists that defi- 
nite evidence be presented to show that the additional funds 
will be forthcoming when needed and that the proper authori- 
ties concur in the additional expenditure. When final plans, 
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specifications, and estimates on projects of this nature have 
been sent in unaccompanied by such evidence, there has of 
necessity been a delay until the additional papers could be 
secured. The return of more stable conditions will, of course, 
make it easier for the engineer during the reconnaissance sur- 
vey to approximate more accurately the actual cost of the 
project, and the necessity for providing additional funds will 
occur less frequently. 
Suggestions 

With the cessation of hostilities and the arrival of the 
period of transition from war to peace, observations and sug- 
gestions as to future activities may with propriety be made. 
It is the opinion of many people that with the demobilization 
of our armies and the readjustment in the industrial world 
which must follow the cessation of practically all lines of war 
work, there is certain to be, for a time at least, an over sup- 
ply of labor. If such should be the case, the several state high- 
way departments can perform a great public service by tak- 
ing the necessary steps to have work proceed on as many 
delayed road projects as possible, thereby affording work for 
as much of such labor as can be utilized and helping to pre- 
vent any extensive unemployment with its inevitable unrest 
and suffering. 

In road work in general the largest single item is labor. 
Some conception of the possible extent to which the labor 
supply may be utilized in road work may be gained from the 
fact that only a relatively small part of the $30,000,000 of 
Federal aid appropriated for the fiscal years 1917, 1918 and 
1919 have as yet been actually expended. In addition, the 
apportionment of the $20,000,000 appropriated for the fiscal 
year 1920 is now in process of issue. While this latter ap- 
portionment will not become available for expenditure until 
July 1, 1919, all preliminary arrangements can and should 
be made, so that, if necessary or desirable, work may com- 
mence immediately after July 1. Thus we see that nearly 
$50,000,000 of Federal funds, which must be duplicated by at 
least an equal amount of state funds, making in all about $100,- 
000,000, is or will be available for expenditure. Here, then, is 
an opportunity to absorb a very considerable portion of any 
possible labor surplus. 

In most of the states the depletion of the engineering forces 
has made it impossible for the highway departments to pre- 
pare in detail any extensive future plans. However, many 
of these engineers will soon be returning and plans for the 
future can and should be adequately dealt with. In order 
that they may be properly prepared to meet the conditions 
which are sure to arise some states will have to have addi- 
tional funds appropriated, and in some it may be necessary, 
or at least desirable, that the powers of the highway depart- 
ments be enlarged. In this connection, I would most urgently 
suggest that the respective highway departments, through the 
proper channels, place these matters before their legislatures 
so that proper action can be taken without delay. We may 
feel certain that if any emergency develops it will appear dur- 
ing the coming year, and measures to meet it must be avail- 
able without delay or they will prove useless. 

In planning for future road construction, I wish again to 
direct your attention to the need and value of main market 
roads, both from an economic and military standpoint, as 
demonstrated during the past two years. The tremendous de- 
velopment of truck traffic, motor parcel post routes, the direct 
distribution of farm products, and the delivery of military 
supplies, are all dependent on the existence of adequate main 
roads. I, therefore, commend to your earnest consideration 
the suggestion that so far as possible and compatible with 
state laws, the expenditure of the Federal funds should in 
the future be confined to the improvement of a system of 
main roads. On the whole this will not necessitate any ex- 
tensive change in the tentative five-year programs which were 
adopted before the war, but will require a greater concentra- 
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tion of expenditure on the more important routes of those 
programs. In other words, it would seem desirable, in the 
light of recent developments and experiences, that as many 
through and inter-communicating main trunk line routes as 
possible be completed at the earliest possible date. If any 
decided labor surplus should develop, this accomplishment 
should be possible within the next few years with the funds 
now available and with those which will become available 
within the next 18 months. If no undue labor surplus should 
develop, the plans will still be of full value and can be car- 
ried on as rapidly as may be found practicable. 
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1921, and $100,000,000 to become available July 1, 1922, in all 
$425,000,000 to be expended in the same manner and under 
the same provisions as the Federal Aid funds now available. 
Such appropriation might be further supplemented by a pro- 
vision whereby the Postmaster General should set aside at 
the close of each fiscal year, or at such shorter period as he 
might determine, 50 per cent. of the net proceeds derived from 
the operation of motor trucks engaged in carrying parcel post 
mail on motor truck mail routes. This latter provision would 
help to coordinate road work with the needs and expansion 
of the postal service. 
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First two views show concrete road built by County forces in North Carolina in 1918—Concrete Highway Bridge in 


Virginia. Bottom Row: Three views of Sand Clay Roads in the vicinity of Goldsboro, North Carolina. 


The continued operation of the Federal Aid Road Act would 
no doubt be facilitated if the act were amended in such par- 
ticulars as are suggested by the results of its operation to 
date. Such amendments as might be made, however, should 
be made with a view to disturbing as little as possible that 
part of the existing machinery of operation which has func- 
tioned satisfactorily. It is thought that such changes in the 
law as appear desirable at this time might be brought about 
by the following suggested amendments: 


Suggested Amendments to the Law 

The definition of the term “rural post road,” as given in 
Section 2 of the Act should be changed to permit of more 
liberal interpretation of what constitutes a “post road.” It 
would seem that this could best be accomplished by changing 
the word “may” in the third line to “can,” so as to make the 
definition read “That for the purpose of this Act the term 
‘rural post road’ shall be construed to mean any public road 
over which the United States mails now are or CAN here- 
after be transported, * * * *,” 

There is a limitation imposed by the Act which in my 
judgment should be removed. It is the provision in paragraph 
2 of Section 6, which limits the payment which may be made 
by the Federal Government to not exceed $10,000 per mile, 
exclusive of the cost of bridges of more than 20 ft. clear span. 

The Federal Aid Road Act makes no appropriation beyond 
the fiscal year to end June 30, 1921, so that if the work inau- 
gurated thereunder is to be continued thereafter new appro- 
priations will have to be made. Also in order to give due im- 
petus to highway construction work along with the transition 
to peace conditions, it is believed desirable that a supplemen- 
tary appropriation be made to become immediately available, 
in addition to that which is now available from the appropria- 
tions under the Federal Aid Road Act. It is my judgment 
that such supplementary appropriation should consist of $50,- 
000,000 to become immediately available, with $75,000,000 to 
become available July 1, 1919, $100,000,000 to become avail- 
able July 1, 1920, $100,000,000 to become available July 1, 


The supplementary appropriations suggested would give 
a great impetus to highway work, afford employment to labor 
and stimulate industry, and enable immediate and definite 
progress to be made in the improvement of a connected -sys- 
tem of highways throughout the country. 





Snow Removal From New York State Highways 


By Edwin Duffey, State Commissioner of Highways, 
Albany, N. Y. 


When the request came to us in January last as the result 
of the change of routing of the army trucks so that they would 
use our main line from Buffalo to New York, we undertook 
through the local authorities to answer the demand. The 
snow already was deep on the highways because of two heavy 
storms. The local authorities co-operated, however, in an 
eager way and considerable assistance was rendered. Noth- 
ing could be done, however, to make this long route useful 
in the fullest way because in a large part of the state the snow 
and ice was packed on the highways to a depth of 2 ft. or 
more, said Mr. Duffey in addressing the Highway Traffic Asso- 
ciation of the State of New York. 

Save the Sleighing 

In connection with the transport of the army trucks the 
question of what should be done for the entire winter was con- 
sidered. It was generally agreed that what was needed for the 
government for the transport of its trucks should be re- 
sponded to, but at the same time the question of saving the 
sleighing was also discussed. In places where the snow was 
to a large extent wholly removed—and this happened in sev- 
eral places—there was quick protest from those using the 
highway in the immediate vicinity, the claim being made that 
sleighing was destroyed at least after a single warm day. 

I speak of this phase because it seems clear to me that 
this must be carefully considered or snow removal legislation 
of the right sort will not easily be obtainable. It is my belief 




















24 MUNICIPAL AND COUNTY ENGINEERING 


that the problem can be handled in a practical way so that 
truck traffic can be made possible and feasible and at the same 
time the roads can be in a condition for sleigh or runner 
traffic. ‘ 

Before the legislature adjourned an appropriation of $50,- 
000 was made for defraying the expense of snow handling on 
the truck routes during this winter. We have had up with 
the Federal authorities the question of the routes to be used 
this winter and they have been agreed upon. Third Deputy 
Commissioner Rice has been designated to take charge of the 
work and plans deemed at this time to be quite complete have 
been made so that we expect to be able to keep the truck 
routes in the condition desired well into the winter. If we 
should fall short so far as funds are concerned, the legislature 
will be in session beginning in early January, and further 
appropriations, if deemed advisable, may be made before it 
is too late. 

Snow Removal Equipment 

This phase of the situation was discussed with the com- 
mittees when the $50,000 appropriation was made. We have 
arranged for the building of a considerable amount of snow 
fences. We have purchased snow plows of the type used in 
Connecticut last winter. They will be operated with trucks 
now owned by the Highway Department. We shall also have 
a considerable number of road scrapers which will be oper- 
ated by horsepower. We expect, in fact have arranged, for 
the co-opendtion of the townships and counties along the 
routes so that the necessary machinery, teams, and manpower 
will be available when needed. The subdivision of our or- 
ganization provides for the county as a unit and the county 
superintendent will at all times be in touch with the townships 
along the route. In short, provisions made last winter for 
snow removal on the army truck routes have been provided 
for and we expect that the organization and the arrangements 
made will result in the keeping of these routes open when and 
where needed. 

Local Choice of Routes 

It has been decided that the different localities in the state 
where snow removal is needed should in a local way meet 
and consider what routes, if any, are deemed of importance 
from a snow removal standpoint. That mileage beyond our 
power to handle might-not be suggested, all have been advised 
to consider the whole question in a conservative way and 
recommend only the most urgent routes, giving at the same 
time their reasons for the recommendation. 

At meetings the objection on the question of injury to 
sleighing conditions was several times sharply raised, and 
the general feeling was that any proposed action on the sub- 
ject should not destroy sleighing, 

While it is an expression of opinion on my part, I feel that 
I should say that I believe that this important subject must 
be handled so that sleighing should not be destroyed or noth- 
ing will be accomplished because of opposition. I think it is 
generally known that a large part of the highways in the state 
are for several months in the winter covered with snow and 
that the inhabitants are accustomed to travel these highways 
on runners. 

A difficult situation is produced if a portion of a highway 
which is near market centers becomes bare. The farmer 
must leave his home, unless he lives on the bare section, on 
runners, and the moment he strikes the cleared eround he 
cannot move on. On the other hand, the farmer cannot leave 
his home on wheels. 

‘I find that quite often that the snow conditions of a large 
part of New York are not generally known to those interested 
in snow removal. Conditions in Connecticut for instance, re- 
semble conditions encountered in this state in the neighbor- 
hood of New York and Long Island. These conditions are 
wholly different from those usually obtaining in Central and 
northern New York. 


VoL. LVI—No. 1. 





General Considerations 

We have 80,000 miles of public highways and our state is 
very hilly. Our traffic lines are not centered as is the case 
with a large part of Connecticut. Sometimes our large mar- 
kets are long distances apart. For instance Watertown is 75 
miles from Syracuse and Jamestown is an equal or greater 
distance from Buffalo. Binghamton is 90 miles from Syracuse. 

There must be some general or central control either that 
of the state or that of the county. It is our view at the pres- 
ent time that the best methcd probably will be to make the 
county the unit and make the county and township pay a con- 
siderable portion of the cost, the state contributing thereto 
in a way similar to the state’s contribution to the mainte- 
nance of town highways. 

The needs of a particular section will be fully and fairly 
considered—-with the local authorities having their full say-— 
as far as what is to be done during the early pari of the winter. 
The cost must in the first instance fall upon the locality be- 
cause there is no law existing which permits the state to bear 
any portion of the cost or to have any power over the locality 
—except the present law of long standing which requires 
towns to handle their own snow problems at their own. ex- 
pense. Of course the state through the highway department 
has a certain supervisory authority. 

The proper relations of all interests should be maintained 
and the economic question involved carefully thought out. 
It seems to me we must meet modern and new conditions in a 
sensible and progressive way and should also preserve and 
save that which we have. One of the big questions to meet 
is the extent of the mileage involved. If this mileage should 
turn out to be very Jarge, the cost will be correspondingly 
great. I have sometimes wondered myself how we could 
handle the question of clearing certain roads and not others. 
This question would come up usually where the state was 
contributing a considerable portion of the cost and would also 
come up if the county at large was to bear a substantial por- 
tion of the cost. 

This question of selection is a difficult one and unless it ‘ 
can be done without friction trouble would result. In a way 
the history of the Highway Department in connection with 
the selection of the construction of certain highways cffers a 
parallel.. Our experience is that the question of selection is a 
most important and delicate one. * 
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Water Works Conservancy 
Reimer, Consulting Engineer, East Orange, 
New Jersey 


By Arthur A. 


We were not prepared for war. We were not prepared for 
peace. We succeeded in war. We will succeed in peace. The 
problems looked unsolvable when we realized the magnitude 
of the task ahead of us on entering the war, but it is indeed 
true that to arouse this nation fully the task must be stupen- 
dous. Now the greater tasks of peace lie before us, greater 
pecause the nation is different and mightier than it was before 
the war, because we have had a national awakening which we 7 
believe is destined to be permanent, because we have seen a 
vision of greater service. This is not the place for an aca- 
demic discussion of how to meet all the problems, but what is 
said below in regard to water works is basic in its application 
to many elements in our new industrial life. 
Salvage Everything Possible 
Waste has long been the thief of industry, and in no coun- 
try more than in ours, with its prodigal wealth of natural re- 
sources. Human thought and endeavor here have been direct- 
ed more in the line of achievement than of economy. Even 
in the keen strife for industrial supremacy during the past 
twenty years more thought has been given to refinements of 
processes, standardization, quantity production and allied sub- 
jects than to economy of material. Coal, water, power, light, 
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heat, raw materials, must be used, of course—so use them! 
That has been the spirit of the past, but the new conditions 
will put two other features into the statement so that it will 
read: Coal, water, power, light, heat, raw materials, must be 
used, of course, but use them thoughtfully and salvage every- 
thing possible. 

Water Waste 


Municipal and private water works suffer from their own 
sins and the sins of their consumers in this matter of waste, 
and this article is written with the hope that the water pur- 
veyors of this country will remove the beam from their own 
eye so that they may see clearly to pluck out the mote (7?) 
from their consumers’ eye. In other words, the water pur- 
veyors have a golden opportunity to become leaders in this 
movement now assuming new importance. There will be no 
attempt to build much new material into this discussion of 
certain phases of water works operation and maintenance, but 
there are some items which can bear almost endless emphasis, 
and which should be brought to our attention frequently. 

In these strenuous days it is easy to get so engrossed in 
routine matters that we fail to take time occasionally to stand 
off and get the true perspective of our job, and in consequence 
we may overlock some important item that really bulks large 
in the final result, uniess our thought is forced to focus on that 
particular subject. In this latter class is the general subject 
of waste and its corrective, conservancy. 

Conservancy 

In a water system there is a wide range for work along 
conservancy lines, water being only one of the elements in- 
cluded within the reach of the water engineer or superintend- 
ent who senses the importance of this subject. The writer’s 
desire in preparing this article is that it will stimulate thought 
and interest in the general subject, so that it will not be 
pushed into the background and forgotten in the days of read- 
justment ahead of us. The coal shortage of the winter of 
1917-18 made many uneasy days for water works operators 
throughout the country and led to some genuine conservancy 
work in various plants, the lessons of which should be made 
permanent and followed up in the many other fields included 
in a water works. ‘ 

The Watershed—Open Crop Farming and Forestation 

For the purposes of this discussion we will start at the in- 
itial point of the supply system, the watershed. Many supplies 
are drawn from or at large or small areas controlled or owned 
by the water companies or departments. Only a few of these 
areas are being used efficiently for open-crop farming or for- 
estry, neither of which will pollute the soil, and, through it, 
the water. This failure constitutes:an economic waste. We 
can make new forest plantations at such low cost today, and 
the demand for timber is becoming so great, that no city should 
delay further in this matter. Western timber, timber from 
right on the Pacific coast, is today finding an open market on 
the Atlantic seaboard, indicating the need of immediate action 
toward reforestation in the East. Careful study of the local 
and distant lumber markets is involved, and the trend of de- 
mand to certain kinds of woods, in order to determine the best 
trees to plant. Existing stands of timber should be examined 
for mature and defective trees, the former to be cut for the 
timber market, the latter for cordwood, in order to save coal. 
Systematic development of old and new growths can be made 
a paying investment in the vast majority of cases. Careful 
study of each tract should be made and a definite plan deter- 
mined on before any work is done, as much damage and loss 
will probably be produced through hasty, amateurish action, 
resulting in unjust criticism and possible abandonment of the 
project. 

Drainage of Swamp Areas 
Then there are the swamp areas in the water reserve. The 


extent of attention given to these tracts now, where any is 
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given, is to oil them occasionally to prevent mosquito breeding. 
So they lie year after year, supplying the main body of water 
with its swampy taste, food for algae, and the high color so 
difficult to remove by ordinary treatment. If these swamps are 
upland tracts they should be studied for drainage and perma- 
nent removal, thereby fitting them for farm use or foresta- 
tion; if they border the lake, pond or reservoir used as supply 
storage, the problem may not be so simple, but much may be 
done to remedy the trouble even in these cases, each area be- 
ing studied for individual treatment. 


Storage Reservoirs 


Every water department and company in this land should 
lend active or moral support to the movement for the develop- 
ment of storage reservoirs along the river systems of the 
country. Every acre of storage added along these rivers not 
only increases the permanency of the potable water supply, 
the irrigation water supply and the power water supply, but 
does that other highly important thing, decreases the enor- 
mous annual losses through floods, a conservancy item equaled 
in importance by few, if any, in the list. This item of flood 
control has not been properly placed in our national economy, 
except by the few engineers who have calculated the true dam- 
age done by uncontrolled streams. The loss of life and per- 
sonal property in the great floods of the Mississippi, Missouri 
and Ohio systems attracts much. attention, yet is soon forgot- 
ten by the ‘big mass of people, being remembered only by 
those directly affected and by those engineers who add each 
year the new losses to the staggering, accumulated totals. 

The unfortunate thing is that few people realize the enor- 
mous economic losses produced by these floods. The scouring 
action of running water is well known and it is easy for any 
one to see the damage done by it in the uplands, in tearing off 
the rich, fertile top soil and carrying this costly element out 
into the swollen streams to mix with the inert clays that have 
been scoured from the river banks by the millions of tons. A 
small portion of this valuable mud is finally deposited on the 
lowland areas, along with the heterogeneous debris of trees, 
stumps, brush and general wreckage, but the greater part 
passes on downstream and out into the ocean, an absolute eco- 
nomic loss. The magnitude of the floods in the Mississippi 
basin overshadows the losses that occur with the same regu- 
larity in many other parts of the country, but the proportion- 
ate damage is just as great in the smaller valleys as in the 
large, and is just as important economically. Thus the prob- 
lem may be considered practically universal, one in which 
every American is interested, whether he realizes it or not. 
The value of forested areas on all watersheds in holding back 
the rainfall run-off, preventing scouring and increasing perco- 
lation, is well recognized by engineers, and emphasizes the 
importance of the forestry work mentioned above. 


Pumping Station 

The pumping station is, in many cases, a source of great 
waste, most of which can, be eliminated at small cost. A sur- 
vey of many of these power plants will disclose several, if not 
all, of the following defects: Improper firing, producing too 
thick, too thin or “spotty” fires; defective grates, permitting 
cold air to blow through the firebox; cracks in the boiler set- 
tings, allowing cold air to come in over the fire instead of un- 
der; careless ash dumping, carrying much good coal through 
to be wasted on the ash dump; boiler tubes coated with scale 
and soot, preventing efficient steaming; steam pipes not prop- 
erly insulated; leaks in steam lines; failure to use exhaust 
steam for heating purposes; pump “slip” ranging from 10 to 
50 percent; and no automatic registering devices for the vari- 
ous functions of the station, nor instruments for taking even 
occasional records. This list forms a heavy indictment of our 
water plants, yet we must face the facts as they are. 

If a convict derives any comfort from the knowledge that 
he is not the only one in a striped suit, perhaps we can take 
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the same kind of comfort in this matter by saying—it is a 
fact—that other power plants than those for pumping water 
show the same defects. This is where the writer’s hope comes 
in that the water plants will take the lead at this time in this 
conservancy movement. These defects are not difficult or ex- 
pensive to remedy. Many of the plants can be brought up to 
high efficiency without the aid and advice of a consulting en- 
gineer, and in many other cases such outside advice will be 
limited to small expense. 
Leakage 

The loss of water through leakage from the main conduit is 
frequently heavy, especially if this main passes under rail- 
roads and streams, or through marshy or quicksand districts, 
furnishing unstable foundations, where leaks often give no 
surface evidence that they exist. Of course, meters form the 
check here. There should be a stroke counter on every pump, 
and a Venturi meter or pumping station pitometer on the main 
conduit just outside the pumping station, or at the dam in case 
of a gravity supply. If there is a distributing or equalizing 
reservoir along the line of the conduit, the same type of meas- 
uring apparatus should be installed on the outlet from the res- 
ervoir. The two sets of instruments furnish the means of 
measuring the leakage along the part of the main from the 
pumping station, or main reservoir, to the distributing reser- 
voir, allowance being made for fluctuations in reservoir levels. 

The writer had the interesting experience, in one case, of 
finding that apparently more water passed out of the distrib- 
uting reservoir than was pumped to it from the pumping sta- 
tion. The explanation was that there was practically no leak- 
age in the several miles of conduit, and the possible errors of 
the two meters happened to show up with opposite signs, the 
one at the pumping station being negative, that at the reser- 
voir being positive. If serious leakage is discovered in the 
main conduit, indicated by the meter readings, careful tests 
may have to be made, or possibly a pitometer survey, in order 
to locate the break or other defect. 

Twenty Percent of Water Lost 

The check between the supply point and the consumption 
by the various users and uses is not a simple one; in fact, the 
writer knows of no case where any such check has been made 
with anything like close agreement. Even in fully metered 
cities, with the methods now in use, the check fails to account 
for more than about 80 percent of the amount delivered into 
the main conduit. Here indeed is a field for work. The loss 
of 20 percent or more of the total water is too serious to allow 
to continue and the prize of accounting for the difference is 
worth attaining, for it costs just as much to pump the 20 per- 
cent or more that is lost or unaccounted for as any 20 percent 
or more that is used for good purpose and paid for. It mat- 
ters not whether this amount is actually wasted through leaks 
or is used by consumers and not paid for, the effect is the 
same: the company or department loses the value of that 
amount of water. Slip of pumps, slip of meters, leaks in 
mains, services and house plumbing, blow-offs left open after 
use, and unlawful and unknown connections, all have their 
bearing on this problem. 

Waste Surveys and Meterage 

More careful surveys must be é¢naugurated; meters must 
be carefully tested at proper intervals to establish the true 
curve of delicacy and accuracy of registration as affected by 
length of time in service; house-to-house inspections must be 
made at intervals, even in. metered cities, to detect leaks not 
registered by the meters, or that affect the meter only slightly; 
compound meters must be used on all services from 1%-in. 
diameter up; every connection must be metered, including fire 
lines, public uses in public buildings and parks, automatic 
sewer flushing, and public drinking fountains; more careful 
records must be kept of water used in street sprinkling and 
flushing, fire fighting, hydrant and dead-end flushing, sewer 
flushing from hydrants, building construction and general con- 
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struction work (where not metered), road building, loss of 
water through breaks in mains, and incidental uses not me- 
tered. With these data properly prepared we will then know 
where the real loss occurs and can decide on the methods to 
be used in ending it. The work outlined above need not cost 
much, though it looks formidable. The whole list of items can 
be handled economically with proper organization, and the 
data obtained will be of far greater value than any cost in- 
volved in collecting them. 
Combating Water Waste 

Having gathered the necessary data to account for the 
water delivered into the main conduit, or as many data as the 
present conditions permit, the waste of water should be at- 
tacked vigorously. Two plans must be followed, action and 
education. Action should be taken in all cases involving the 
company or public elements. Education should be started in 
all matters affecting the private users. 

A few suggestive points on the subject of action are all 
space permits here. Constant-flow “bubblers” or open drink- 
ing faucets waste about 99 percent of the water passing 
through them, being allowed to run all night as well as all 
day. Public fountains are allowed to play all night; the ma- 
jority of so-called fountains have no beauty whatever, and the 
waste of water should be stopped at once in all such, but where 
there is genuine beauty in a fountain, the use of water in such 
during daylight and evening hours is a legitimate charge to 
the esthetic and artistic features of the civic life, but should 
be stopped during the night hours. Street sprinkling during 
rains (a condition that exists more frequently than we like to 
admit) is not only waste, but shows poor control and organ- 
ization, basic faults that work much damage to any company 
or department. Automatic flush fixtures in public buildings 
and other places not occupied or used except during the week 
days, are allowed to act all through the night hours and on 
Sundays and holidays, thereby wasting much water. Auto- 
matic flush tanks for sewers are allowed to become defective, 
so that instead of using a maximum of a few hundred gallons 
per day per tank, the use (waste) reaches into many thou- 
sands of gallons per day; in a recent survey the writer found 
nearly 90 percent of such tanks defective or inoperative, wast- 
ing water into the sewers with no flushing action whatever. 
Other items will readily suggest themselves with a little 
thought, but the above indicate the type of losses that may be 
found and easily stopped. 

Cost of Water Waste 

In connection with the above, two points deserve emphasis. 
First, wasted water not only costs as much to supply as used 
water, but takes up just as much room in the mains, unit for 
unit. Heavy bond issues. are required to meet the expense of 
larger and larger mains in order to keep up proper fire protec- 
tion and supply the public and private use—and waste. In 
cases where the supply is closely limited, waste hastens the 
day when a new supply at greater distance must be developed. 
at high cost. Elimination of waste produces the same effect 
as increasing the size of mains, but costs much less than larger 
mains througheut the system. Also, elimination of waste 
lengthens the life of a given capacity supply, postponing high- 
er interest charges:on bonds and increased operating costs. 
Second, water must be disposed of after having been used, and 
sewers and sewage disposal plants must be of sufficient capac- 
ity to care for all sewage delivered to them—including wasted 
water. Thus wasted water compounds its evil by requiring 
both larger water mains and larger sewers and disposal works. 

Education to Prevent Waste 

Education of the private user is a long, hard task, but the 
rewards of success in this matter are so great that no water 
purveyor should consider his work in any sense complete un- 
less he is constantly pounding facts into his public by talking, 
by pictures, by charts, by physical illustrations, by printed re- 
ports, memoranda, circulars and newspapers. We all know 
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how difficult, is the fight for meters, yet those of us who go 
back 15 or 20 years in our experience in this line know that 
education has been the great, intangible force that has pro- 
duced the present-day result, with every year seeing the list 
of “100 percent metered” municipalities lengthened. Educate, 
educate, educate—and then do it some more! And now weare 
getting close to the point where we can consider that mote (?) 
in our consumer’s eye. The strongest feature in our educa- 
tional work will be the fact that we have corrected the defects 
in that part of the system under our immediate control, or at 
least are earnestly working toward that end. 


For 100 Percent Meterage 

The elements in this part of the program of conservancy 
affecting the private user are practically the same as those in- 
volved in that part which dealt with the public use, and again 
are to be considered suggestive only and not intended as be- 
ing in any sense complete. The adoption of the meter system 
is basic and should be pressed at all times till the 100 percent 
goal is attained—and maintained. The arguments for meter- 
ing are old grist, well known to all water works men, and will 
not be reground here. It is beyond the meter that our field 
lies now. The consumer should be warned against and in- 
structed how to avoid waste of water through the use of con- 
stant-flow and automatic fixtures during periods of non-occu- 
pancy of the buildings. 

Possibly a few persons, from both private and municipal 
plants, will not agree with this suggestion, on the ground that 
they are in business to sell water, but the old plan of consider- 
ing accumulation of wealth the proof of success has been recast 
in the fierce heat of change produced by the war, and today 
and in the future the new plan will involve the production of 
wealth as the foundation of true business success, and wealth 
cannot be produced through waste. 


Abolish Wasteful Fixtures and Methods 


Most of the private companies and municipalities have 
adopted the policy of advising their customers against the use 
of wasteful fixtures and methods. That is as it should be, for 
that is the very essence of our work of education. Teach our 
patrons to use water, encourage them to use it for all econom- 
ical purposes, personal and industrial, but teach them not to 
waste it. Teach the housekeeper to watch the fixtures for 
leaks, the kitchen and laundry uses for waste. Teach all con- 
sumers to read the meter and how to make a simple test for 
accuracy of registration and proper condition of fixtures. 
Teach the large user to equip with proper fixtures, to adopt 
the plan, of systematic and frequent inspection of all fixtures 
and usel and immediate repair of defects. Teach the indus- 
trial user all the above items, and encourage him to have oc- 
casional independent surveys made to check his own inspectors 
and suggest improvements as to the use of “process water” 
and the reclamation of a large proportion of such water. 

Proper Accounting Systems 

The writer here wishes to make a plea for proper account- 
ing adjustments as an integral part of conservancy work by 
the water companies or departments. Reduction of waste of 
water will produce material financial savings and the water 
purveyors and water users should receive credit for the work 
done and encouragement for the continuance of such work. 
Most of the private companies receive pay for water supplied 
for public use, either as direct cash payments or through 
abatements of taxes, or the franchise may require the company 
to furnish such: water free. On tbe other hand, few municipal 
departments receive payment for public water uses or services 
rendered the public. Such a system is false. The company 
or department should be paid for all water supplied the munic- 
ipality and all services rendered, including fire protection (hy- 
drants), public buildings, schools, hospitals, parks, swimming 
pools and other features usually forced into the “free list” by 
municipal bodies. 

The various state public utilities commissions are correct- 
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ing this to some extent by better accounting systems, but this 
is not an adequate or proper recompense, as this only permits 
of book entries to show what really should exist with actual 
cash transactions as the rule of settlement. The municipal 
departments fare worse in this matter than the private compa- 
nies, the claim being made that a municipal department should 
not charge its owner, the municipality, for water and serv- 
ices. Such a claim does not bear analysis. It would be all 
right if a municipality were only one simple unit, but a mu- 
nicipality is complex, an aggregation of departments, each per- 
forming a definite function, each allowed certain funds with 
which to carry on its activities, the amount for any given de- 
partment being supposed to represent the true cost of operat- 
ing that department for the year. 

To put into a tax budget an item of $300,000 for road main- 
tenance, this amount including no allowance for water used in 
this work, when such water probably costs not less than $15,- 
000, is making a travesty of municipal accounts. A school ap- 
propriation of $3,000,000 that does not include the charge for 
water supplied the schools, probably amounting to nearly 
$50,000, is clearly a deception. In similar manner, a water de- 
partment that occupies municipal buildings and land and does 
not pay rent for all such, is working on a false basis of opera- 
tion. 

Fictitious or theoretical book accounts do not pay coal bills 
or labor charges, buy materials or meet interest on bond is- 
sues. Hard cash in the hands of the water department forms 
the only basis on which operating costs can be met and rates 
established. Mercantile houses handling several lines of goods 
keep the closest watch of the cost and income for each sep- 
arate line. Manufacturers carry’ out the same principle in 
each department in order to determine true unit costs and 
selling prices. There is no sound reason why a municipality 
should pay a private company an annual hydrant rental, and 
then refuse to pay that same rental to its municipal water de- 
partment when the private company passes into the control of 
the municipality through purchase. 


The water users’ money is now expended for operating costs 
of all kinds, including cost of water wasted in the various 
public functions. If, in addition to the regular charges, the 
water users’ money is expended in conservancy work and 
thereby the public waste of water is stopped, so that with 
proper accounting adjustments in force the annual payments 
for public water would be materially lowered, the other de- 
partments thus benefited should certainly assume the actual 
cost of the water delivered for their use. If the establishment 
of business methods of accounting and cash transactions would 
lead to lower water rates, it is but simple justice that such 
methods should be introduced at once, so that the water users 
may receive this benefit at the earliest possible date. This 
question is a straight business matter and should be settled 
strictly on a business basis, or our municipally owned utilities 
will be in bad odor continually. 

Conservancy Not Expensive 

In closing, I wish to emphasize again that conservancy 
work is not expensive. Conservancy engineering supplies 
the means and methods of accomplishing the desired results, 
but much of this work can be done through the use of the nat- 
ural gumption inherent in the average American. The finan- 
cial returns on any investment in this class of work are very 
iarge; the moral returns to the individual and the community 
cannot be measured in financial units, but will be expressed in 
a keener civic conscience and a spirit of mutual helpfulness 
that must eventually raise to a higher level the entire com- 
munity life. The work does not stop with the saving of water. 
Having initiated conservancy work in connection with the 
water, coal, land and other items in our own system and con- 
trol, we can properly urge and aid in the conserving of raw 
materials in the industries, and the saving of food, light, heat, 
power and other elements vital to the every-day -“s of all 
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parts of the community, the result being that living costs will 
be reduced and the habit of thrift become more widespread, 
strengthening the nation at a point where reinforcement is 
needed at this critical period of eur nation’s life. Thus will 
our policy prove its value, for the policy is universal in appli- 
cation. Any other policy spells economic waste, and economic 
waste spells ultimate economic ruin—for the ‘individual, the 
industry, the nation. 





Performance of New Jersey Highways Under Heavy 
Motor Truck Traffic 
Thompson, State Highway Engineer, 
Trenton, New Jersey 


By W. G. 


The entry of our country into the European war and the 
railroad congestion of last winter subjected our roads to the 
supreme test, under which many of them failed most lament- 
ably, although every effort was made to keep the through 
routes passable. Most of our failures were due to insufficient 
and unstable foundation, and inadequate drainage, which lack 
of drainage in conjunction with, the expansive effect of frost, 
in many places simply turned the roads upside down. Added 
to this, the incessant passage of heavily loaded trucks turned 
the saturated sub-base into a quaking mire. A consequence 
of this was a loosening of the stones in the underside of the 
pavement, resulting in such a disintegration of the structure 
that in many cases the rear wheels broke through the crust 
and it was necessary to jack up the vehicle and place planks 
under the wheels to extricate it. 


Light Pavement Base Broken Down 

These conditions applied not only to the water bound and 
bituminous macadam pavements, but to the asphaltic concrete 
pavements laid on macadam or broken stone foundations as 
well. We had many cases where expensive bituminous pave- 
ments laid on macadam bases of insufficient thickness, and 
inadequately drained, blew up or broke through under the 
heavy loads, and constant traffic. When I say constant traffic, 
I mean a continuous procession of trucks in both directions, 
besides the thousands of passenger and lighter cars. As an 
instance of the density of passenger car traffic to and through 
New Jersey coast resorts, a census was taken on a Sunday 
afternoon last summer at a bridge where all traffic along the 
shore must converge to cross a stream. Between 2:30 and 6:30 
p. m., more than 5,000 cars passed a given point. It is easily 
realized that the problem of providing improvements adequate 
to sustain such a traffic is a serious one. 

Failure to Remove Snow Was Costly 

I believe I am safe in saying that highways in the East 
suffered greater damage during 1917 and 1918 than during 
the preceding three years. Neglect or inability to remove 
snow caused the ruin of miles of eastern pavements last win- 
ter. Heavy trucks wallowed through and finally broke a path, 
which eventually wore down to the pavement. Other vehicles 
followed the same track, which except for certain stretches was 
used for several weeks; thus the entire traffic was confined 
to a few inches of width in each wheel track instead of being 
equally distributed over the entire surface. This naturally 
resulted in deep ruts which were difficult, and in many cases 
impossible to repair properly. 

Destructive Skid Chains 

Another destructive factor was the heavy skid chain used 
by the trucks. Many of these had links 14-in. thick and were 
so spaced that there were but three wraps to the wheel: 
therefore, instead of action resulting from the lighter chains 
on passenger cars where the chains are about 6 ins. apart, 
there would be the impact and grind of these heavy chains 
for each 1/3 revolution of the wheel. No pavement could 
withstand such a pounding and grinding. The man who will 
invent a non-skid device for heavy trucks which will reduce 
the destructive effect of the present chains will earn the un- 
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dying gratitude of highway officials. I believe it will be neces- 
sary to forbid the use of such heavy chains, as it is impossible 
to build pavements to withstand their action. Those of you 
who manufacture trucks should seriously study this subject 
in an endeavor to minimize a deterioration which, if not les- 
sened in some way, will militate against the use of such 
heavy units. This should not be taken as a brief against the 
widespread use of motor trucks, as I believe in the future of 
the motor truck, and that it will be an important factor in 
reducing the cost of living, particularly when roads suitable 
for trucks the year round are built into every farming com- 
munity in this country. Mr. Hoover is responsible for the 
statement that 60% of the farm produce of this country per- 
ished during the past summer because it could not be gotten 
to market; and why could it not be gotten to market? Because 
there were not good roads leading from the cities to the farms, 
or rather there were not roads capable of carrying trucks 
which would make a 100-mile haul for perishable produce 
profitable. I say 100 miles because we have farmers in New 
Jersey who make trips of 80 miles daily, or every other day, 
to the New York market with 5-ton truck loads of fruit and 
vegetables. 
Motor Transportation Lowers Cost of Living 

I can imagine nothing more outrageous than paying 10 cts. 
for an apple in New York, Philadelphia, Washington, or Seat- 
tle. Each of these cities is less than 50 miles from fine apple 
orchards, yet the hauling of this fruit over indifferent roads 
to the freight station, loading it into cars, unloading it in the 
city, trucking to the warehouse or commission dealers, re- 
selling by them and more trucking to the retailers, all con- 
tribute to the cost. An extensive system of uniformly good 
roads into all the rural districts would enable the building 
of storage depots right at the orchard, whence the organization 
handling the produce could truck directly to the stores of its 
retail dealers, with a consequent saving of time, money and 
power, and enable the delivery of produce which has not de- 
teriorated through excessive handling. The possibilities for 
the future of highway transportation are unlimited, but the 
possibilities of the highways are limited, that is, there must 
be a limit to the weight, tire width, and speed of vehicles 
using the highways, as the destruction of the past year bears 
evidence. If an arbitrary limit as to weight is not adopted, 
the race between the trucks and the highways will be a merry- 
go-round with the trucks always a little ahead. 

New Jersey Roads Designed For Truck Traffic 

Our effort in New Jersey to lower maintenance costs and 
provide foundations to carry the leads resulted in the laying 
of concrete pavements 8 ins. thick at the sides and 10% ins. 
thick at the center, on our main through routes. It remains 
to be seen whether this thickness will suffice, as its adoption 
was purely arbitrary, and with the hope that it would prove 
a solution of our difficulty. , 

Maintenance Difficulties 

As an indication of the difficulties encountered in main- 
taining pavements during the past year, and of the increase 
in traffic volume, our traffic census on one main route shows 
an increase of more than 300% over that of early months of 
1917. Mr. Breed of New York reports an increase of truck 
tonnage varying from 50 to 400% and an average increase of 
150% over that of 1916. Similar increases are noted in Penn- 
syivania, Delaware, Maryland, and the seaboard states of New 
England. It should be understood that these heavy increases 
are on the main or intra-state routes, especially in Connecticut, 
New York, New Jersey and Pennsylvania. 

It is easy to imagine the difficulty of maintaining or re- 
building main highways under such traffic conditions. In 
localities where suitable detours were not available traflic 
was carried on the shoulders or on improvised passageways 
over the roads where repairs were in progress, though at 
additional expense. 
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Where detours were available, they were generally sec- 
ondary or township roads, built for the ordinary farm traffic, 
and naturally went to pieces under the pounding of heavily 
loaded trucks. This damage to secondary roads amounted to 
hundreds of thousands of dollars, and should be borne in 
mind by shippers and truck owners generally. Unusual ef- 
forts were uncomplainingly made to keep the trucks moving 
as a patriotic duty during the war period. Mr. Edward R. 
Viets, of the Service Recorder Company of Cleveland, states 
that motor trucks increased from 60,000 in 1912, to 600,000 
in 1918. These 600,000 are only a nucleus around which will 
be built a real fleet of trucks. The highway authorities of 
this country are awakening to their responsibilities, and will 
build, as rapidly as possible, pavements capable of sustaining 
the traffic. It must be realized, however, by all truck users, 
that up to the present there has been no attempt to co-ordi- 
nate, so to speak, the needs of truck users and manufacturers 
with the means at the command of highways officials. As a 
consequence motor vehicle development has far outstripped 
highway ability to carry it. A shipper in Newark telephoned 
me one day, last winter saying two of his trucks en route to 
Philadelphia had broken through the road and were stuck 
fast. He wanted to know if he could get redress from the 
state for the expense and lost time, which question was about 
as reasonable as that a ship owner should ask the U. S. Gov- 
ernment to reimburse him for the loss of his ship on an un- 
charted rock within the territorial waters of the United States. 
This was an extreme case, but as he was quite serious, it is 
cited to show the attitude of some owners toward the high- 
ways and communities responsible for them. 

Great Highway Development 

In closing, the point I would emphasize is that this coun- 
try is on the eve of a tremendous highway development, as is 
evidenced by the enormous sums recently voted by a number 
of states for highway construction. The Federal Government 
is awakening from a long somnolent period to a realization 
that highways are primarily and exceedingly important to the 
nation’s welfare and economic development, and will un- 
doubtedly give substantial aid to the states for new construc- 
tion. The tremendous needs of the future are being visualized 
by highway authorities and sincere, earnest efforts are being 
made to meet these needs in a broad, comprehensive manner. 
I bespeak for the highway officials the sympathetic co-opera- 
tion of motor vehicle manufacturers and users to the end 
that future design shall minimize to the greatest extent pos- 
sible the damage done by narrow tires, inadequate springs, 
and the present anti-skid devices. 





Notes on Chlorine Treatment of London, England, 
Water Supply 

This year, said Dr. A. C. Houston, Director of Water Ex- 
amination, Metropolitan Water Board, London, in his report, 
a cautious opinion must be expressed, not of the efficacy of 
chlorine as a germicidal agent, but of the difficulties still to 
be overcome of adding this reagent to water in the proper 
dose. With the particular apparatus used, quite successful 
results were obtained during the warm weather, but when the 
air and water temperatures fell below a certain point, troubles 
were not far to seek. So far as the instrument was concerned, 
these difficulties were largely overcome by artificially heating 
the temporary building in which the apparatus was “housed.” 
Yet this procedure availed nothing as regards that part of 
the instrument which lay outside the building and was in- 
deed immersed in the water. It is now evident, as the result 
of practical experience during the cold weather, that either 
the gas must be added as a solution to the water to be steril- 
ized, or else some improved form of porous diffuser must be 
discovered. The matter is still under active investigation. 

The dose has varied according to circumstances, but was 
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usually 0.5 in 1 million (1 in 2 millions), in terms of available 
chlorine. With bleaching powder (chloride of lime) of 33 
per cent. strength this equals 15 lb. per 1 million gallons. 
Considerable success, however, has also been obtained with 
smaller doses, 0.33 in 1 million (1 in 3 millions), or 10 Ibs. 
of material per million gallons. On the whole, the latest re- 
sults point to a probable reduction rather than an increase 
in the average dose. As regards bacteriological results, all 
that is now aimed at is to produce at least as good a result 
by chlorination of raw river water, as if the river water 
had been stored in the Staines reservoirs instead of being 
chlorinated. The Staines stored water 10 cc. B. coli standard 
is 60 per cent. “negatives” (40 per cent. “positives’). That 
is, if 100 cc. cultures are made of Staines stored water, 60 of 
them, on the average, contain no B. coli, and 40 of them 
contain this microbe. Taking a period embracing the bad 
winter months, namely, from October, 1917, to the end of 
March, 1918, the average chlorinated raw river water result 
works out at 83 per cent. “negatives” and 17 per cent. “posi- 
tives,” figures which show that better results, as judged by 
the B. coli test, can be obtained by chlorination than by stor- 
age. Despite the magnitude of the treatment (70 to 80 mil- 
lion gallons treated daily), no complaints have been received 
as regards taste. 
Super-Chlorination and De-Chlorination 

The two great factors which militate against successful 
chlorination are extreme cold and short contact.’ Separately, 
and still more in conjunction, they tend to prevent steriliza- 
tion, or if sterilization takes place owing to a super-dose, the 
water is apt to have a chlorinous taste and to contain active 
chlorine. By a super-dose is meant a dose in excess of what 
is actually required under more favorable working conditions. 
It is always best to provide for so prolonged a contact that 
however cold the water may be, the active chlorine will have 
disappeared and the water at the same time have been steril- 
ized. In practice, however, for one reason or another, this 
may be impossible, and in these cases, especially during very 
cold weather, super-chlorination and de-chlorination may be 
of advantage. There is another curious circumstance bearing 
on the question. It has sometimes been observed in the lab- 
oratory that when working with minute doses of chlorine, too 
slight to produce the familiar chlorinous taste, a slight ‘‘iodo- 
form-like” taste develops. This occurs sometimes after a 
water has been de-chlorinated, at other times it is noticeable 
only before de-chlorination, yet again it may occur both be- 
fore and after de-chlorination. On the other hand, no taste, 
unless perhaps the original taste, has ever been observed after 
gross chlorination and _ de-chlorination. Hence in certain 
cases there may, so far as taste is concerned, be an advantage 
in heavily chlorinating a water and then de-chlorinating it. 

On the whole, speaking of the samples neutralized with 
SO., neither temperature nor time appeared to be dominating 
factors as regards questions of taste. 

Next in respect of dose, the amounts (in terms of available 
chlorine) were as follows: 1 in 15,625, 31,250, 62,500, 125,000, 
250,000, 500,000 and 1,000,000, respectively. 

The outstanding feature was that with the stronger doses 
(far greater than would ever be required in practice), despite 
the extremely noticeable and practically unbearable chlorinous 
taste of the non-neutralized samples, the ones neutralized with 
SO. were completely free from any teste. Indeed, the slight 
earthy flat taste of the river water often noticed appeared to 
be removed or disguised, not infrequently, by super-chlorina- 
tion and SO, treatment. Apart from the cost of materials and 
the circumstance that the substances (Cl. and SO.) are not 
separately innocuous in other than minute doses, the indica- 
tion is that a combined (in sequence) super-chlorination and 


: SO. treatment may be actually advantageous from the point 


of view both of taste and sterilization. When, however, the 
case is regarded from the economic aspect and in relation to 
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the undesirability of using in other than infinitesimal doses 
substances which apart are not, in the uncombined form, nat- 
ural ingredients of water, the matter assumes a different com- 
plexion. Unfortunately, it is just when the minor doses come 
to be considered that many of the difficulties arise. Some- 
times with, sometimes without SO, de-chlorination, but quite 
as often as without, taste results are obtained, which led to 
nebulous conclusions. 





Some Financial, Agricultural and Engineering Aspects 
of Irrigation 

By Charles Kirby Fox, Consulting and Contracting Engineer, 
Pomona, Calif. 

Irrigation, the artificial watering of crops, was practiced 
extensively by the civilized ancients both in the old and new 
worlds. In the United States it is probable that the first ex- 
tensive irrigation systems outside of the Indian and Spanish 
systems, were started by the Mormons in Utah, beginning 
about 1848. The growth is shown by the following tabulation 
taken from the U. S. Census for 11 western states: 


Date Acreage Cost per acre 
1889 3,631,381 ........-$ 8.00 
1899 7,518,528 8.85 
1909 13,738,485 - 15.92 


Acreage projects were capable of irrigating in 1909—19,- 
534,697. 

Besides this there are some irrigated lands in the states 
farther east. In the 1909 Census returns there are given fig- 


ures for the crop acreage and returns for 15 states. The to- 
tals are 7,009,269 acres divided as follows: 
tp 3 38 
#2 S §2 38 
a og a wi 53 
. £6 eS 8 «By 
4 hd OS aS A 
i ae ie ance 1,655,856 23.6 $33,840,285 20.2 $20.50 
Other grain and seeds..... 69,438 1.00 1,730,602 1.00 24.80 
Hay and forage ........... 4,576,425 65.3 74,373,411 44.1 16.30 
Sugar beets and potatoes.. 345,253 4.92 20,774,708 12.2 59.70 
PUGS. GEG. ciciscvecsvansoe Seuenee 5.16 37,796,363 22.50 105.00 


Other Statistics 

The projects may be further classified as to the class of 
projects, namely: Individual and partnership (45.5%), to- 
operative (33.8%), commercial (10.6%), districts (3.8%), U. 
S. Reclamation Service (2.9%), Carey Act projects (2.1%), 
and U. S. Indian Service (1.3%), and further as to the source 
of water supply, namely, gravity streams (89%), pumped 
water (3.35%), springs (1.4%), ete. 

In 1909 there were 6,812 reservoirs with a capacity of 12,- 
581,129 acre feet. Bulletin No. 1, Progress Report of Co-opera- 
tive Irrigation investigations in California, 1912-14, Adams, 
page 25, says, “there were 9,297 pumping plants in California, 
according to the Census of 1910, (1909) and at the close of the 
1914 season they estimated there were 24,589 pumping plants. 

In 1913 I had occasion to make an investigation relating to 
the status of irrigation. As nearly as I could determine con- 
struction work on large irrigation projects had almost stopped 
but the actual settlement and development of land which had 
the ditches already constructed was proceeding at a very rapid 
rate, and since the war started it has been greatly accelerated. 
Many estimates have been made of the total amount of land 
which it will be possible ultimately to irrigate in the western 
United States. The conservative estimates usually are around 
50,000,000 acres. 

Unirrigated Lands 

The unirrigated land in the arid regions is practically 
valueless, not on account of the character of the soil, but be- 
cause of the absence of the all important factor, the life-giv- 
ing substance, sufficient moisture. Land which cannot find 
takers at the land office price of $1.25 per acre will immediate- 
ly jump to five or ten times that price on the slightest pre- 
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tense that irrigation will be provided. Ordinary irrigated land 
suitable for the various field crops, sells for $100 to $200 per 
acre, and where permanently adapted for intensive farming 
of fruits, seeds and.truck, may bring $2,000 to $3,000 per acre. 

The cost, difficulties and time required to bring the land 
under cultivation have usually been greatly underestimated. 
It is also true that the first year or two on an irrigated farm 
is very trying for most farmers, but will not compare with 
the hardships and privations of the early pioneers. It has 
been truly said many times that there is more progress, such 
as roads, railroads, schools, and telephones during 5 or 6 years 
in an irrigation district than in an unirrigated district in 30 
to 50 years. 

Financing 

To buy the improvements, such as buildings, live stock, 
and tools for even a small farm, say, 80 acres, will cost sev- 
eral thousand dollars. Then comes the cost of living, clearing, 
leveling and putting in crops, which will often bring this up 
to around $5,000 before a dollar’s worth of return can be ex- 
pected. Ofter farmers with small capital will take several 
years to bring a farm under cultivation. Rapid colonization 
by experienced farmers of sufficient means is important. It 
has been suggested, with a view to facilitate and hasten set- 
tlement, that the water organization arrange to clear and 
level the land, and perhaps erect the necessary buildings. etc., 
which they could do more efficiently than the individual set- 
tlers. I think the repayments on new developments should 
not start until the rancher has a chance to get on his feet. 

To show the advantage of rapid development we will con- 
sider a fully financed project costing, say $100 per acre, which 
will be brought under complete cultivation in about two years. 
The interest at 6% will amount. to $12. Now take the same 
project with the old style irrigation development costing $50 
per acre and taking 10 years to bring under cultivation and 
the buildings, grading, ete, costing $50, taking 5 years to 
bring under cultivation. In this case the interest at 6% will 
amount to $45, and it is very probable the project will default 
on its interest. 

It is absolutely necessary that the lands should be capable 
of producing valuable crops; that the locality be climatically 
and geographically favorable; and that satisfactory market 
and transportation facilities exist or be provided. The land 
should be so situated that an economical distribution system 
can be constructed. 

Classes of Land 

As a general rule the lands of the so-called arid regions 
are rich in the so-called earthy constituents of plant life, but 
occasionally contain an excess of alkali. Usually the lands 
are deficient in humus and nitrates, which can be remedied 
with leguminous crops. It is my practice when reporting on 
irrigation projects to classify the lands into three grades; 
first, absolutely first class land; second, lands with various 
minor defects; third, lands which are practically valueless for 
irrigation farming under present conditions. Land which is 
at present irrigated and probably will be irrigated from other 
sources is also classified under a subheading of the third class 
and eliminated from further discussion. 

If the water rights and lands belong to the same company, 
I estimate on selling practically all of the first and second 
class lands, but if the water rights and lands are owned by 
separate and distinct parties, for instance, the water-rights by 
an irrigation company and the lands by small private holders, 
I estimate only on selling and receiving payment for 75 to 
90% of the first and second class lands depending upon local 
conditions. 

Climatic conditions and length of growing season are very 
important. Where they are usually favorable and the country 
is highly developed the price of land is usually very high. 

Transportation 
Transportation is an important factor and is frequently 
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overlooked by land seekers. In the west, freight rates on 
the main trunk lines frequently average around 1% cents per 
ton mile; farther in the interior the rates are higher, and on 
branch lines average around 8 to 4 cts. per ton mile, while on 
narrow gauge railroad linés they frequently average around 
7 cts. per ton mile. Wagon hauling usually costs 20 to 30 cts. 
per ton mile and auto truck hauling depends upon local con- 
ditions and is considerably cheaper. Water transportation is 
very cheap. The transportation should be considered in re- 
lation to the class of the products, the ranchers in the back 
country usually pay a larger return on the investment due 
to the lower values than the close-in ranchers. 
Water Supply 

The available supply of water is probably the greatest 
single factor involved, and will limit irrigation development. 
The U. S. government maintains a water resources branch of 
the Geological Survey which has made measurements of the 
runoff for a varying period of years for the most important 
streams in the country. These records are usually reliable 
and it is to be regretted that they are not more extensive and 
do not cover periods of longer duration. Runoff is usually 
measured in acre-feet, that is the amount of water required 
to cover one acre, one foot deep, which is equivalent to 43,560 
cu. ft., or 325,850 gals, or 1,360 tons. A cubic foot of water 
per second is ordinarily called a second foot. A cubic foot of 
water is equal to 7.48 gals. or 62.5 lbs. A second foot of water 
flowing 12 hours is equal to approximately one acre foot. _ 

The amount of water required for crop maturing varies 
with the human factor, the soil, subsoil, etc., crops, climatic 
conditions, value of water, and many other conditions, usually 
being from 1 to 5 acre feet per acre per annum. In addition 


to this it is necessary to add a sufficient allowance for seepage | 


and evaporation in the canals, laterals and reservoir. Un- 
fortunately this may amount to as much water as is used on 
the lands. 

Duty of Water 

Some time ago, in making a report on the duty of water I 
had occasion to collect the results of 258 serial (1018 single) 
experiments from the agricultural reports published in the 
Western States. These results were analyzed and plotted op- 
posite yields and amounts of water used to produce maximum 
crops in each series for the different crops, for elevations, 
soils, total monthly temperatures for the growing seasons 
above 50 degrees F., computed evaporation, etc. The other re- 
sults of the serial were plotted so as to show the percentage 
of the yield obtained as compared to the percentage of water 
used to obtain the maximum yield. The maximum yield and 
the amount of water used to produce.this yield were each con- 
sidered as equal to 100%. These last results are very inter- 
esting, as they show a reasonably close approximation to a 
curve which shows 1/3 the water which would produce a maxi- 
mum yield under given conditions that % the maximum yield 
could be expected, % the water would produce a % yield, 2/3 
the water would produce a 90% yield. This seemed to hold 
true for all soils and field crops; on medium and retentive 
soils, as loams and clays, one and one half times the water 
would only produce a 90% yield, and twice the water would 
only give a 2/3 yield. On porous soils the yield did 
not seem to decrease greatly, but in each case undoubtedly .a 
large percentage of the excess water goes to water log the land 
or the lower lying land. 

There is great need of a more accurate way to determine 
the probable water requirements of soils and the probable 
water absorption of canals, etc. I would suggest driving a 
mall tube, say a King’s Soil Sampler, to solid ground, filling 

with water and noting the rate of absorption in a given 
me. These results when compared with an extensive series 
°c! experiments should give results which would give fairly 

pendable and easily applied values when interpreted in the 
field. 
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The legal status and titles on irrigated lands are fully as 
important as sufficient available quantities of water. The 
riparian or common English law has been rightly rejected in 
most of the arid states in toto, and doubtless will be in the 
others soon. The status of irrigation law was formerly uncer- 
tain and litigation expensive, but now most states have a 
state engineer or water commission to look after irrigation 
matters. This has greatly strengthened titles and lessened 
litigation. . 

Irrigation engineering is now on a substantial basis. It 
is now customary and usual to take sufficient time to make 
detailed studies of water and storage available, various struc- 
tures and canals, their location, alternate designs, and com- 
parative estimates, with the result that accurate, complete 
estimates on dependable plants are available before construc- 
tion is started. The legal and financial status is usually sim- 
ilarly investigated. 

Cost 

When irrigation development started, $5 per acre was con- 
sidered to be the limit of cost. By 1900 it had risen to $10 
to $15 per acre and now $25 to $75 per acre is not considered 
prohibitory if the other conditions are right. These figures 
relate to the actual construction cost, while the selling price 
is usually two or three times as much. Maintenance charges 
usually average around $1 per acre per annum. Before the 
construction starts other greater or lesser expenditures are, 
promotion, obtaining water rights, surveys, designs, estimates, 
reports and legal fee. Then comes the actual construction, 
cost of selling water-rights, discount, and interest on bonds, 
general and overhead charges, and development costs. Those 
so-called and often unexpected outside charges often amount 
to as much as the construction cost, and seldom less than 50% 
thereof, and do not include buying and preparing the land 
which is included in the project. I believe the principal 
trouble with irrigation projects in the past has been that re- 
turns were expected too soon and that not enough care was 
exercised in obtaining experienced settlers with sufficient 
means to make their land immediately productive. 

I am very optimistic as to the future of irrigation develop- 
ment as we are at the close of a successful war, which will 
greatly strengthen our national character. Many returning 
soldiers will demand homes in the open and new developments 
are practically the only available supply. The country is richer 
now than ever before and more thrifty, a large number of 
people have been educated to buy bonds; there will be a large 
market for most of the agricultural products at remunerative 
prices for many years and finally investments under our own 
flag are safer and better protected and understood than those 
under foreign flags. 





Day Labor, Force Account Work and Bonuses on 
Highway Construction 
By Charles M. Upham, Chief Engineer, State Highway Depart- 
ment, Dover, Del. 

The question of the economic use of “day labor” in high- 
way construction is an old one, and we have records of where 
this same question was under discussion at least a century 
ago. In looking into this subject I find that with some offi- 
cials in certain sections of the country, the method of doing 


work by day labor is very popular, but compiling the opinions , 


of a great number of highway engineers, I find that the day 
labor system has become unpopular, and has the name of be- 
ing costly and expensive and is without any of the advantages 
claimed for the contract system, said Mr. Upham in addressing 
the American Association of State Highway Officials at the 
recent annual convention in Chicago. 

The abnormal times that we have just passed through have 
compelled us to solve many problems. The “day labor system” 
is one of the unsolved problems, though its name is old. Dur- 
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ing the last two years we have seen how in many instances 
the day labor system has come to the rescue in emergencies, 
and in only a few instances has the work been carried on at 
abnormal cost. In many instances the reasons for high costs 
could undoubtedly be traced to other causes than the funda- 
mental principles of the day labor system. 


Both Methods Are Good in Theory 


In localities where the supervision of the day labor system 
has been efficient and the organization permanent, this sys- 
tem has produced, and is still producing, good results in con- 
struction at reasonable costs; costs that often are lower than 
those obtained by the contract system. Advocates of both the 
day labor and contract system state that, properly controlled, 
their system produces the better work. With proper super- 
vision, inspection and specifications, the same results can be 
obtained either way and so the advantages can be compared 
merely by costs. By theoretical analysis it can be shown how 
the “day labor’ system is not as costly as the contract system, 
for it does not include the contractor’s profits, nor the per- 
centage that is included in the proposal for contingencies. 


Overhead Charges 


State officials do not desire contractors to do work without 
profit, nor do they want the uncertainty in their plans and 
specifications that make the contractor’s proposal a gamble. 
It is accepted by all that the contractor should be paid the 
cost of his work plus a reasonable profit. In contract work 
there is generally figured a fair profit and also a percentage 
for contingencies that do or do not happen. These percentages 
are in addition to the actual cost of the work which in itself 
includes the pay for capable foremen, efficient supervision and 
generally an allowance for the contractor’s salary, provided 
this is not included in the percentage that is added to cover 
the profits. In other words, the contractor has provided for 
payment of all expenditures, plus a reasonable profit and an 
allowance for contingencies; if these contingencies happen the 
contractor should receive a payment covering them, but if 
they do not happen, it simply makes a gamble out of the pro- 
posal, with the contractor the winner. 

The day labor system on the other hand does not include 
either of these charges of profit or contingencies, but it is 
the resulting expenditure of the actual cost of the work. Why 
is it then that “day labor” has not become universally adopted, 
and why is it that the day labor system is looked upon with 
suspicion and turned down by engineers wherever there is a 
possibility of doing work by contract system? 

Day Labor System Not Satisfactory in Practice 

Many cities, towns and states began their public work by 
day labor. After a short period we find that in nearly every 
instance these cities, towns and states have adopted the con- 
tract system to protect themselves, and they now get their 
work done at more reasonable costs. 

Contract System More Economical Than Day Labor 


That the fear of high costs resulting from the day labor 
system existed in earlier days is shown by the fact that early 
in 1800 we find engineers advocating the abolishment of day 
labor. It is said that Telford estimated the cost of work pro- 
duced by the day labor system was 50% higher than the con- 
tract system. A railroad engineer informs me that he was 
somewhat surprised that the cost of day labor construction 
was from 25 to 100% higher than contract work. It is said 
that in 1909, Metcalf & Eddy went into the comparison of 
costs of “day labor” and contract work, and in a report to the 
Boston Finance Commission the result was in favor of con- 
tract work. In a few other instances, however, the results 
show that the work done by day labor is cheaper than that 
done by contract, but these cases are in the minority. From 
these statements it seems that the results point in favor of 
the contract system for securing good work at reasonable cost. 
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Before condemning the day labor system, however, a com- 
parison of the development of each is interesting. 


The First Public Works Contracts 


Probably the first so-called contracts were contracts for 
day labor. One instance is shown by a contract covering the 
digging of a canal in one of the eastern states, in which it is 
stated that the contractor should furnish a certain number 
of men with satisfactory picks and sufficient shovelers to 
shovel the dirt picked by the first men, and sufficient wheelers 
to wheel the dirt shoveled. While this was a contract, it was 
a contract for day labor. The output in general was controlled 
by the number of men employed, but the amount of work the 
men did depended to a certain extent on the foreman or super- 
vision. The next step) was a closer control of the amount of 
work completed rather than the number of men working. 

This was development in the contract system and made 
this system become popular among contractors, for by securing 
the best supervision and using certain ingenious devices, short 
cuts in doing work by the contract system were developed 
and larger profits resulted. As for the owner, the work was 
completed quicker and at no greater cost. The contract sys- 
tem thus became popular for these various reasons, and es- 
pecial attention was paid to this system both by owners and 
engineers. Specifications and detailed plans were developed 
and complete control of the work was secured. Costs were 
kept reasonable by the fact that the successful contractors 
maintained an organization under the best supervision and 
most up-to-date methods and machinery possible and conse- 
quently they could complete work at a comparatively low fig- 
ure and still make a profit. 


Politics Causes Day Labor to Fail 


What became of the day labor system in the meantime? 
Cities, counties and towns, and some states, whose officials 
were changed every election would commence work by the 
day labor system. Many times the official in charge would 
have had no experience in the particular line of work that he 
sometimes poor and faulty work. About the time the official 
undertook, and for supervision he would fill these positions 
with his friends or political supporters. The result of this 
poorly organized, inefficient supervision was high costs, and 
became experienced and could have produced satisfactory 
work at reasonable cost, a political house cleaning removed 
him from office and the same thing was done all over again 
by the next official. The day labor system has been abused 
by such methods as these, and there has never been any great 
attempt to develop this system to the degree that the contract 
system has been developed. The force account method may 
be a step in the development of day labor system, and the cost 
plus percentage or the cost plus fee method is another stage 
in the development of the day labor system. 

Day Labor System Abused 

That the day labor system is being abused is shown by the 
statement of a well known contractor that I interviewed while 
looking up facts and information on this subject. This con- 
tractor has done considerable highway work and has six large 
contracts under construction; five of these were day labor or 
force account work; the sixth was a straight contract. He 
spent practically all his time on the sixth contract, and when 
asked why he did this remarked that the other five contracts 
were day labor contracts and he could not lose anything, but 
because this was a straight contract he must give it most of 
his time, and also his best men. This is a bit of the abuse 


that makes day labor cost more than contract work and this 
loose control and indifference by officials is the very thing 
that is condemning the day labor system. 

High costs in day labor construction were many times 
blamed on the principles of this system, when as a matter o! 
fact the real reason was the inefficient organization and the 
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lack of control. Because of the high costs, many cities and 
towns immediately condemned the day labor system and with- 
out any attempt to overcome the weak points in.the system, 
inaugurated the contract system, a system in which the con- 
trol and methods had already passed through the experimen- 
tal state and was on a developed, definite and sound basis. 


Conditions Unfavorable to Day Labor 


With the same regulations and restrictions, and the same 
personnel in day labor system as in contract system, both 
should carry on the work at the same cost to the owner. In 
the contract system the contractor’s profit and payment of 
the possible contingencies must be added to the costs. A few 
reasons why the day labor system is expensive is because 
this system is generally harnessed by laws that limit the pay- 
ment of the foreman and supervisors, and thus prevent this 
system, the privileges of the high class of supervision of the 
contract system. Many times the law also states just what 
the labor shall be paid. This again is a serious obstacle for 
the day labor system to combat. 


The limit of salaries of foreman and supervisors subject 
the day labor system to many obstacles, for very often it hap- 
pens that in this day labor system the limit in wages com- 
mands supervisors and managers of only ordinary ability, or 
only partially experienced in their particular line. 


The contract system on the other hand is not restricted as 
to obtaining the best supervision of labor. The successful con- 
tractor is a man of exceptional ability; one who represents 
the survival of the fittest. With this ability and the resources 
for efficient supervision, the contract system is immediately 
put on a firm basis. 


Therefore it seems that the day labor system should not 
be condemned through reason of the principles of the system 
itself but should be passed through a period of development 
to the same extent the contract system has been developed. 
It should not be ridden with laws that combat the motives 
of the system. It is true a few steps have been taken in this 
development in the form of force account work and in the 
“cost plus percentage” or “cost plus fee’ system. The day 
labor system will never be universally popular or successful 
until it is given the same freedom as the contract system, 
and is controlled by the same standard of supervision and effi- 
ciency. 

Bonuses 

I will only touch the subject of bonuses wherever it can be 
used in connection with developing the day labor system. It 
is especially opportune to speak of the subject of bonuses in 
connection with the development of the day labor system. 

In practice, we find that among contract laborers some 
men do more and better work than others while they all may 
be receiving the same compensation. This does not encour- 
age the men, to do their utmost but is conducive to producing 
a matter of fact interest in their work. The ideal condition 
would be a piece rate system; to pay all the men in proportion 
to the amount of work they turn out. This is not always 
possible, in each individual case, but it can generally be de- 
veloped with groups of men at least. 


Advantages of Bonus System ~ 


By analysis the bonus system means a piece rate system 
with a minimum guarantee. An interesting fact that hap- 
pened during the past construction season describes one of 
the advantages of the bonus system. Two contractors, seven 
miles apart on the same road, having practically the same 
territory from which to draw labor, were constructing a con- 
crete road. Both contractors at the beginning paid $4 per 
day for labor. The one added a bonus system, whereas the 
other stated he would raise the wage if necessary. The man 
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paying the bonus averaged $4.25 a day in paying for his labor. 
Consequently he soon drew more and better labor. The sec- 
ond contractor seeing his men leave, raised his wages to $4.25 
and then to $4.50 and finally $5, but at no time did he com- 
plete as much work with the same number of men as the 
contractor that paid $4 minimum wages plus a bonus. This 
was really: the piece rate system with a minimum guarantee. 

The bonus system made each man a sub-contractor and 
his wages depended on his efforts and the amount of work 
completed. If the day labor system of doing work could have 
the benefit and advantage of this spirit among its labor, a great 
step in developing the day labor system would have been taken. 

While the idea of bonuses seems to be old, it has not been 
used to any great extent especially among contract labor. The 
only reason for this seelas to be that this branch is another 
detail not yet developed. 


Bonus System Applied to Day Lubor 


To develop the “bonus system” on construction as it has 
been developed in the industries, may at the same time make 
it possible to produce labor that can be used successfully in 
the “day labor system” and we may then expect many of the 
present day difficulties for the successful use of the day labor 
system to be overcome, and we might possibly find the same 
efficiency and control in this system as is found in the indus- 
tries. The operation of that system of ‘day labor” that has 
been found so costly and so unpopular among engineers may, 
with the help of the “bonus system” be developed with an 
economic plan, closely approaching in practice, the theoretical 
principles of the “day labor” system, and becoming a popular 
method of carrying on highway construction. 





New Method of Handling Brick with Bodies Fitting 
Any Motor Truck 


Heavy materials, such as brick, can be handled carefully 
by means of the “G-F” bodies that fit any make of motor 
truck. These bodies are marketed by Greer & Fontaine, of 
Roanoke, Va. The illustration shows the dump body in the 
act of standing its load of brick on end in a pile adjacent to 
other stacks of brick similarly made. Loading time is saved, 














SPECIAL MOTOR TRUCK BODY THAT HANDLES HEAVY 
MATERIALS CAREFULLY. 





as one body is loaded while the truck is delivering and re- 
turning the other body. It is claimed that it requires less than 
five minutes to disengage the empty body and take up the 
loaded body. The saving in time of unloading is obvious 
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from the illustration. Brick is handled without chipping or 
breakage, and is neatly piled in smaller space than when 
dumped and at saving of time and money over hand stacking. 
The loaded body can be taken from the truck by elevator or 
chain to the elevation needed, or swung on board a barge. 
The daily delivering capacity of the truck is increased by 
keeping it on the move. A truck making four loads per day 
under the old methods should make from ten to fifteen loads 
by means of these bodies. 





The Manufacture of Pressed Steel Parts 


In recent years the manufacture of deep drawn, heavy 
stamping and pressed steel parts has increased tremendously. 
Many articles previously made of cast or malleable iron are 
now successfully formed from steel, the result being a more 
satisfactory and durable part in most instances. 


Among the 
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Use of Precast Concrete Slabs at Railway Grade 
Crossings 


Removable, precast concrete slabs, suitably reinforced, are 
now being used on railroad grade crossings. Two of the best 
examples of this construction are found at Cedar Rapids, 
Iowa. These crossings were placed on the Iowa Railway and 
Light Company’s interurban tracks, on the island crossing, 
and on the Chicago, Milwaukee and St. Paul railway at Ninth 
avenue, west. Both crossings are the same as when installed 
over two years ago, and have proven very satisfactory to T. F. 
McCauley, city engineer. 

The cut herewith illustrates the C., M. & St. P. railway 
crossing after two years of service. Half of this crossing is 
of plank, and the plank half has been renewed three times. 
Later designs eliminate the plank outside the rail. 


The slabs used were 8 feet long and were reinforced with 























VIEW ILLUSTRATING MODERN POSSIBILITIES IN THE MANUFACTURE OF PRESSED STEEL PARTS. - 


concerns in this business is the Truscon Steel Co., of Youngs- 
town, Ohio. They have been manufacturing pressed steel 
parts for a number of years, the majority of such work being 
for use in their own products. Their products now practically 
cover the entire field of structural building materials. 

During recent years they have built up a skilled organiza- 
tion and developed a very complete factory for this type of 
work. Their large machine shops enable them to make the 
most intricate dies economically. Their factory buildings 
cover an area of 12 acres and are amply provided with ship- 
ping facilities. There are 2% miles of trackage on their 
grounds, furnishing ample sidings throughout the factory 
buildings proper and for all storage yards. Being located in 
the center of the steel district, the best service is secured on 
the delivery of raw materials, and they are in position to ship 
direct to any point. 


The equipment:+in this plant is unusually complete and pro- 
vides for a wide range of work. The many presses number into 
the hundreds and include the most prominent makes, ranging 
in capacity from small automatic to gigantic pressure ma- 
chines. These batteries of presses are accompanied with a full 
complement of shearers, welders, motors, shapers, lathes, 
grinders, drills, compressors, cranes, trucks, rolling, milling 
and screw machines. 

The variety of Truscon products has necessitated the de- 
velopment of a plant which was of national value in the time 
of war. It furnished the government with shells and booster 


casings in quantities, in addition to an unusual volume of 
pressed steel and heavy stamping work for other concerns. 





steel rods and expanded metal. Lewis holes were provided for 
use in lifting the slabs, which were not fastened to the ties, 
although that could easily have been done by the use of screw 
spikes or bolts. 

Slabs about 5% ft. long by 2 feet wide, resting directly on 
sawed ties, can easily be placed and as readily removed when 
track repairs become necessary. Their weight should be suffi- 
cient to hold them in place, but, if desired, they can be fast- 
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PRECAST CONCRETE SLABS ON RAILROAD GRADE 
CROSSING. 


ened to the ties. A crossing safe against heaving and displace 
ment is assured. Traffic demands an even crossing, with small 
wear and no heaving. Suitably reinforced, and with edges 
protected, these slabs should serve satisfactorily for years. 

















JANUARY, 1919. 


MUNICIPAL AND COUNTY ENGINEERING 25 














































5 IE tia te ik sili 
Nine-Mile Bridge Road, Ft. Worth, Tex. 
Completed in May, 1918. Gravel surface 
treated with “‘Tarvia-A”’and**Tarvia-B” 
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Preserves Roads 
Prevents Dust~ 



























The North Fort Worth (Texas) Sunday News 
says of the Tarvia road pictured on this page: 


‘*These are some fairly representative pictures of the 
Nine Mile Bridge Road, which has been pronounced 
the finest county road in the Southwest—and by ex- 
perts, at that. 


‘*This road, from the city limits of Fort Worth to the 
Nine-Mile Bridge, has been laid with Tarvia, applied 
under the Finley method. It is probably the most 
traveled throughfare around Fort Worth, having at all 
hours of the day and most hours of the night a con- 
stant procession of automobiles upon it. 


‘*The county commissioners deserve great praise for 
their farsightedness and progressiveness in providing 
this splendid thoroughfare for the people of Fort 
Worth and Tarrant County. 


Almost 1,000 Autos in 1 Hour! 


A traffic census taken on July 4th by Dr. Grady 
Shytels, Government Health Officer at Lake 
Worth, showed that in one hour and twenty 
minutes 1,050 autos, exclusive of motor trucks, 
passed bound for Lake Worth! 


Another census, taken between 5 and 6 p. m. of 
an ordinary Sunday, showed 537 automobiles, 














The Finest County Road in the Southwest 


Write for illustrated booklet and further information 


New York Chicago Philadelphia 7) V Boston St. Louis 
Cleveland Cincinnati Pittsburgh The Company Detroit Birmingham <> 
Kansas City Minneapolis Nashville Salt Lake City Seattle Peoria 
Atlanta Duluth’ Milwaukee Bangor Washington Johnstown Lebanon Youngstown Toledo 
Columbus Richmond Latrobe Bethlehem Elizabeth Buffalo New Orleans Baltimore 
Montreal Toronto Winnipeg 


10 army trucks, 16 auto busses and 13 horse- 
drawn vehicles. 


Tarvia Solves the Road Problem 


All over America, road authorities are finding 
that Tarvia is the one solution of the modern 
road problem. 


Tarvia roads are mudless, dustless, waterproof, 
frost-proof and automobile-proof. They cost 
less to construct and maintain than any other 
type of “‘permanent” highway. 


Economical maintenance is of the utmost im- 
portance under war conditions. Are your roads 
economically maintained? 








Special Service Department 2 


This company has a corps of trained engineers and 
chemists who have given years of study to modern 
road problems. The advice of these men may be 
had for the asking by any one interested. If you 
will write to the nearest office regarding road prob- 
lems and conditions in your vicinity, the matter will 
have prompt attention. 





















Vancouver St.John, N. B. 
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Contracts AWARDED 
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ROADS AND STREETS 


Ariz., Tucson—Repair of the Arivaca 
road will be done by day labor under direc- 
tion of C. R. Holcomb. Est. cost $5,000. 

Ark., Walnut Ridge—C. Hager, local, 


award. contr. by Commrs. Lawrence Co., 
for bldg. roads in Road Dist. No. 7, at about 
$30,000. 

Cal., Los Angeles—Following contracts 
awarded for street improvements: E. 


Schelling, 4316 South Figueroa street, con- 
tract for grading and oiling Van Ness ave- 
nue betw. Melrose and Elmwood avenues; 
also other streets in the Van Ness avenue 
and Rosewood avenuement improvement 
district, at $16,307; Bryant & Austin, Inc., 
1656 Compton avenue, award. contract for 
grading and paving Rosewood avenue betw. 
Vermont avenue and New Hampshire ave- 
nue, at $6,533; Wm. Liddington, 420 East 
60th street, contract for grading and oiling 
Sheridan street betw. Chicago and St. 
Louis streets, at $1,889, also for grading 
and paving first alley west of Carondelet 
street betw. 8th and 9th streets, at $1,555, 
and first alley south of Seventh street betw. 
Valencia street and Union avenue, at 
$1,787; M. S. Cummings, 1302 West 22nd St., 
contract for grading and oiling Preston 
avenue, Avalon street to Lemcyne street, 
at $5,840; Fairchild-Gilmore-Wilton Co., 
Pacific Electric Bldg., contract for grading 
and paving Ascot avenue, Forty-third 
street to Vernon avenue, at $3,042; also 
grading and paving Brand _ boulevard, 
northeasterly boundary of city and Ro- 
wena avenue, and other streets in Brand 
blvd., and Ivanhoe Impvt. dist., at $92,696. 

Cal., Los Angeles—G. H. Oswald, O. T. 
Johnson Bldg., award. contr. by city for 
paving, etc., in Rose Hill and Pyrites St. 
Improvement Dist., at following prices: 
3,596 sq. ft. rough grading, oiling, rolling, 
at $0.07 sq. ft.; 180,152 sq. ft. finished grad- 
ing and conc. paving, at $0.23 per sq. ft.; 
8,540 lin. ft. cement curb at $0.38 lin ft.; 
1,700 sq. ft. cement walk at $0.125 sq. ft.; 
700 sq. ft. cone. gutter, $0.18 sq, ft.; storm 
drains, $45,000; pedestrians’ subways, 
$10,539; sanitary sewer, $2,500. Total 
$103,320. 

Cal., Los Angeles—Rogers Bros. Co., 350 
Merrick street, Los Angeles, award. con- 
tract at lump sum price for constr. of 
macadam roads at army balloon school at 
Arcadia. From 3 to 10 miles of road will be 
built. 4 in. thick and 16 ft. wide. 

Cal., Los Angeles—S. McCray, 469 West 
Avenue 62, award contract for grading and 
oiling Second street bet. Indiana and Ve- 
lasco streets, and a portion of Indiana St., 
at $3,208. 

Cal., Long Beach — Fairchild-Gilmore- 
Wilton Co., Pacific Electric Bldg., Los An- 


geles, award. contract at 20c sq. ft. for 
grading and paving portions of Perris ave- 
nue, 17th street and Nadeau avenue, with 
5-in. conc. base and 1\%-in. asph. macad. 
wearing surface, amounting to abt. $15,000; 
also contract for constructing 4-in. conc. 
pavement with asph. macad. surface in al- 
ley extending north and south through 
block bounded by Anaheim and 14th street 
and Elm and Lindem avenues, at l6éc sq. ft. 

Cal., Los Angeles—S. McCray, 469 West 
Avenue 52, award. contr. for constructing 
cement walks in Alma street, betw. 19th 
and 25th, at $2,069. 

Cal., Pasadena—Bryant & Austin, 1656 
Compton Ave., Los Angeles, award. con- 
tract for improvement of West Colorado 
street betw. Orange Grove Ave. and the 
Colorado street bridge, by paving with 
cone. and asphalt macadam wearing sur- 
face, at about $5,200. 

Cal., Santa Ana—J. G. Donovan, 780 Lyon 
street, Los Angeles, will start work of 
grading 5.47 miles of road in Yerba Linda 
subdivision. Bd. of Supvrs. have signed 
contract at $25,498. Contract for this work 
was awarded in October, but federal re- 
strictions prevented it going ahead at that 
time. Work involves abt. 40,000 cu. yds. 
excavation. 

Cal., Sacramento—State Hwy. Comn. has 
decided to start work by force account on 
the construction of the Mecca-Brawley 
road in Riverside County—Thermal south 
to a point near Mesea. This section com- 
prises about 5 mi. of concrete rdway. Est. 
cost approx. $120,000. 

Cal., Stockton—Wm. Moreing, 232 West 
Vine street,. Stockton, awarded contract 
for paving Yosemite avenue to point near 
French Camp, at about $40,000. 

Cal., Vallejo— Worswick Constr. Co. 
award. contr. by the Sperry Mills, for pav- 
ing, dock covering, sewers, drainage, etc., 
etc., at $30,000. 

Cal., Ventura—T. E. Hill & Co., 1136 Title 
Insurance Bldg., Los Angeles, award. contr. 
for grading and constructing culverts on 
one-half mile of the Wheeler Springs Road, 
at $4,485. 

Colo., Denver—E. T. Gibbons, 1355 Mil- 
waukee St., award. contr. for surfacing 
roadways in No. Denver Surfacing Dist. No. 
3, smelter slag, etce., at $23,904. 

Conn., Bridgeport—Warren Bros. Co., 142 
Berkeley street, Boston, Mass., award. con- 
tract for paving 12,700 yds. Poplar St., and 
1,800 sq. yds. John Street, at $1.55 per sq. 
yd., and extras at cost plus 16%—total 
about $85,000. Work involves 14,500 sq. 
yds. Warrenite pavement. 

. C., Washington—Warren F. Brenizer 
Co., 141 Q street, N. W., Washington, D. 
C., award. contr. for concrete paving on 
Harvard Road, S. W., at $16,000. 

Fla., Jacksonville—City will pave by day 
labor, 85,000 sq. yds. Talleyrand Ave.— 
Deer Creek to city limits; brk. on conc. 
base. Est. cost $15,490. 

Idaho, Boise—J. A. Jaskins & Co., On- 
tario, Oregon, award. contr. for grading 
work on Whitebird-Grangeville road, at 
$240,000; Security Bridge Co., Spokane, 
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award. contr. for bridge and cement culvert 
work at $19,000. Whitebird grade is one 
of the most difficult engineering problems 
on the entire north and south road, an ele- 
vation fo 3,100 ft. being reached in about 
12 miles. 

Ida., Coeur D’Alene—Weeks and Seven- 
son award. contr. for laying conc. walks 
and curbing on 2nd street, at $6,452. 

ill., Chicago—The Great Lakes Dredge 
and Dock Co. award. contract for con- 
structing north and south plazas of the 
Michigan avenue blvd. link, at $5,300,000. 

Ill., Rockford—F. M. Johnson, 606 Fisher 
Ave., City, award. contract for making ex- 
tension to driveway at the U. S. postoffice 
here, at $2,850. 

lll., St. Francisville—P. W. Lyahan, Vin- 
cennes, Ind., award. contract for road, at 
$8,000. 

Ind., Goshen—Geo. M. Gross, Laporte, 
award. contract to construct a hwy. at 
Hortonville, Wisconsin, at $270,000. 

Kans., Wichita—Mike Roseberry, County 
Engr., will soon start work on paving of 
South Lawrence Road. Petition for this 
paving has been signed and given to him. 
This road, with the new Central avenue 
road, will make about 20 miles of paving. 
Mr. Roseberry estimates that new road 
will require 54,000 yds. earth work, 22,000 
yds. concrete and 5,280,000 brick. 

Kans., Wichita—F. C. Kensler & Globe 
Constr. Co. award contr. for constructing 
curb and gutter on Murdock and Amidon 
Ave., at approx. $8,000. 

La., New Iberia—Austin Bond Company, 
Austin, Texas, awarded contract by Si- 
beria Parish Police Jury to contract roads, 
bridges and dipping vates, at $70,000. 

La., New Orleans—Southern Bitulithic 
Co., Weis Bldg., City, award. contract to 
pave Bordeaux, Cambronne, Dublin, Julia 
and Ursuline Sts., at $41,800. 

Md., Baltimore—Mclvor Constr. Co., Fi- 
delity Bldg., Baltimore, award. contract for 
constructing bunkers, grading and r. r. 
siding, in connection with the Balt. & Ohio 
R. R., at $15,000. 

Md., Baltimore—T. Mullan, 4001 Green- 
mount Ave., award. contract for excavat- 
ing, grading, paths, etc., in City Hall 
Square, at about $10,000. 

Mass., Boston—Jas. Doherty awarded 
contract for alterations in Charles street, 
westerly side, from Beacon to _ Boylston 
streets, at $5,524. 

Mass., Boston—Coleman Brothers award. 
contract for laying brick block paving on 
Arlington St.—Boylston St. to St. James 
Ave., City proper, at $2,830. 

Mich., Grand Ledge—Lee Partlow award. 
contr. for constructing one and one-third 
mi. road west of town on main hwy. to 
Mulliken, at $12,000. 

Mo., Kansas City—Jas. O’Connor & Son, 
llth St. and Smalley Ave., City, awarded 
contract for reconstructing bitum. macad. 
pavement on Troost Ave., at 92c a sq. yd.; 
Wm. Harte, 2430 E. 10th St., City, contract 
for constr. of vertical fiber vitr. brk. block 
pavement on 12th St., at $4,88 per sq. yd. 

N. J., Jersey City—W. T. S. Critchfield, 
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Washington St., award. contr. for repaving 
Mercer St., sheet asph., at about $18,000. 

N. J., Newark—Newark Paving Co., City, 
award. contr. for paving Doremus Ave., 
Lincoln Hwy. to Port street, at $127,281; 
Wilson Ave.—Avenue L to 600 ft. so. of 
Ball's lane, at $20,075. Old granite blk. will 
be used on both streets. 

N. J., Trenton—The Utilities Constr. Co., 
New Brunswick, award. contr. for con- 
structing 4 miles of road. 

N. Y., New York City—Uvalde Asphalt 
Paving Co., No. 1 Broadway, New York 
City, awarded contract for bitum. conc. re- 
paving on present concrete foundation on 
spaces betw. tracks and rails of tracks of 
Staten Island Midland Ry Co., on Vanduzer 
Street at $29,995. 

N. C., Winston-Salem—Noll Constr. Co., 
§ E. 6th St., Chattanooga, Tenn., award. 
contr. for resurfacing Tyron St.,—6th to 
Morehead Sts., and Trade St.—Mint to Col- 
lege St., at abt. $34,200. 

Okla., Chickasha—W. R. Palmer, Freder- 
ick, Okla., award. contr. by Grady County 
Commrs., to construct 11 miles of road 
from point 3 miles south of here to Minco, 
Okla., at $14,600. 

Ore., St. Helens—Kilby & Kellar, award. 
contract for constructing mile 12 on Pitts- 
burgh-St. Helena road, at $9,246. 

O., Akron—McAlonan Bros., City, award. 
contr. for paving approx. 14,861 sq. yds. on 
Cuyahoga St., at $24,515. 

O., Dayton—Finke Engrg. Co., award. 
contr. for grading Illinois Ave., Buchanan 
street to Wayne, to 60c per cu. yard. 

Okla., Hominy—James Stanton, Leaven- 
worth, Kans. award. contract for street 
impvts., at $108,000. 

Pa., Allentown—Penn. Trojan Powder 
Co., 800 Hunsinger Bldg., let contr. for bldg. 
cone. road and walks near here, to Butz & 
Clader, Ainey Bldg., at abt. $40,000. 

Pa., Pittsburgh—M. O’Herron Co. award. 
contr. for widening and improving West 
Carson Street at approx. $270,000. 

Texas, Austin—Travis County Defined 
Road District No. 1, let road contracts as 
follows: W. E. Dozier, Austin, Texas, Con- 
crete; McMillen and Williamson, Hitto, 
Texas, grading and graveling; Finley 
Method Co., Houston, surfacing—1023 sq. 
yds. cone.; 114,083 sq. yds. bituminous, sur- 
facing, $3,826, $60,802 respectively. 

Texas, Barstow—W. E. Hamilton, Mineral 
Wells, Texas, award. contract by Ward 
County Commrs., to construct 17 miles of 
road on state hwy. No. 17, at $36,371. 

Tex., Belton—A. L. Liles, Belton, award. 
contr. for improving 36 miles Meridian 
Hwy.; rock base, gravel top and bitum. 
finish, also reinforce conc. bridges and cul- 
verts, at abt. $128,000. 

Tex., Canyon—Rice & Babcock Co., Ama- 
rillo, award. contr. for grading 37 miles 
road, and bldg. bridges, at about $70,000. 

Tex., Dallas—City will construct, by day 
labor, 6 mi. macadam blvd., around White 
Rock Lake, 30 ft. wide. $20,000. 

Tex., Decatur—J. F. Harner, Sweetwater, 
Tex., award. contr. for grading, graveling 
and constructing drainage structures of 41.5 


MUNICIPAL AND COUNTY ENGINEERING 


miles of meridian hwy., involving approx. 
76,000 cu. yds. =e. 31 mis. of road 
mach. work, 55,000 cu. yds., gravel surfac- 
ing, 100 drainage structures, including 12 
bridges, 10 conc. and two steel at, $208,000. 

Tenn., Jacksboro—J. F. Marcum, Foun- 
tain City, Tenn., award. contr. for surfacing 
approx. 13 miles of pike road bet. La Fol- 
lette : Jellico with macad., at $2.65 per 
sq. yd. 

Texas, Jasper—H. F. Bland, Center, Tex., 
awarded contr. to construct rds. and bridges 
at $106,000. 

Texas, San Antonio—Creosote Block Co., 
City, award. contr. for paving st. at ap- 
prox. $5,000. 

Utah, Ogden—P. J. Morgan, 152 West 2nd 
St., Salt Lake City, award. contract for 
paving, curbing and guttering 3% miles No. 
Washington Ave., 28 ft. wide, involving 
395,000 sq. yds., 2-in. bithu. surface on 6-in. 
cone. base, at $154,051. 

Va., Manassas—Wm. P. McDonald Constr. 
Co., East Lincoln Ave., Vernon, N. Y., 
award. contr. for grading and constructing 
roads in Prince William Co., at $155,000. 

Wash., Ephrata—Arthur A. Proulx, Al- 
mira, Wash., award. contr. for grading and 
macadamizing 2 miles of permanent high- 
way No. 11, at $8,717. 

Wash., Port Angeles—Kelly Cassahery, 
Dungeners, Wash., award. contr. for bldg., 
Public Hwy. No. 2-A, at $11,000. 

Wash., Seattle—H. C. Root, Spokane, 
awarded contract by State Highway Com- 
mission for gravel surfacing portion of the 
Central Washington hwy., betw. Connell 
and Etopia, at $21,580. 

Wash., Walla Walla—L. L. Lanning, 
award. contr. to construct 5% mi. of mac- 

adam road near Prescott, at $33,033; Wilson 
and O’Rourke, award. contr. to build a mile 
of macadam road near College Place, at 
$7,000. 

W. Va., Williamson—Vaughn Constr. Co., 
of Williamson & Shawsville, Va., award. 
contr. for 8 miles of earth road bet. Nauga- 
tuck and Wayne Co. line. 

Wis., Fond du Lac—J. Rasmussen, Osh- 
kosh, Wis., award. contr. for paving several 
streets at $15,000. 


SEWERAGE AND SEWAGE TREAT- 
MENT. 


Ala., Anniston—La Barre & Erwin, New 
Orleans, La., award. contr. for constructing 
sewer system at Camp McClellan here, in- 
cluding 21 miles of trunk lines and 10 miles 
of surface piping to main at $625,000. 

Ariz., Glendale—Pernel Barnett, Mesa, 
Arizona, submitted lowest bid for con- 
structing branches, laterals, manholes and 
flush tanks, using machine made cement 
bell and spigot pipe, in connection with par- 
tially constructed sewer system in Glendale. 
$27,630.30. 

Long Beach, Cal.—W. A. Frick, 440 So. 
Daley street, Los Angeles, award. contract 
for constr. of approx. 89,000 lin. ft. vitr. pipe 
sanitary sewers in Sewer District No. 4, 
at $89,000. 

Cal., Los Angeles—Jno. Belch awarded 


bo 
~~ 


contract for constructing sewer in Denison 
avenue, betw. 32nd street and 36th streets, 
at $5,700. 

Cal., Los Angeles—Following contracts for 
sewer construction awarded: Jos. D. Zaich, 
contract for constr. of sewer in Main street 
between Flor Ave., and Slauson Avenue in 
Main street and Florence avenue sewer dis- 
trict at $28,799; Adam Dalmatin, award. 
contr. for constr. of sewer in Hazel avenue 
betw. York boulevard and Campus road in 
Hazelwood avenue sewer at $3,621; also for 
constr. of sewer in Fifty-ninth Pl., betw. 
Moneta Ave. and Main street, at $1,523. 

Ont., Can., Windsor—Shand Eng. Co., 
Sault Ste. Marie, award. contr. by Essex 
Border Utilities Comn., for bldg. intercept- 
ing sewer, at about $115,000. 

Conn., Bridgeport—Pierce Mfg. Co., 785 
Housatonic Ave., award. contr. bldg. conc. 
and vitr. pipe sewers in E. Main St., Ridge- 
wood Pl., Seaview Terrace, Wood, Garfield 
and Granfield Aves., at $13,549; in Berkshire 
Ave., to Burns Co., 952 Main St., at $3,414. 

Fla., Key West—Florida Constr. & Engrg. 
Co., City, award. contract for extending 
sewer and water system at Navy Yd. here, 
at $45,000. 

Fla., Jacksonville—Bryan & Co., City, 
award. contr. for furnishing material and 
constructing and laying approx. 765 
12-in. terra cotta pipe in 7th st.—Brigadier 
to Harrison St., on cone. base, etc., etc., at 
$11,801. 

lil., Joliet—Curtis & Tindall, award. contr. 
for constructing sewer drain with side con- 
nections and manholes in Collins St.,—Mek- 
ker to Williamson Ave., involving 1020 lin. 
ft. 15-in. tile at $1.05 per lin. ft., 120 lin. 
ft 16-in. tile laid complete at 24c per lin. 
ft., etc., etc. 

Kans., Garnett—A. H. Stinson, Topeka, 
award. contr. for bidg. pump house and pit 
on Cedar Crk., near here, involving 340 cu. 
yds. earth excav., 9,000 bricks, etc., ete., 
at $5,110 for pumphouse and pit, $1.50 for 
earth excav., $3.50 for rock excav. 

Mass., Boston—V. Grande, award. contr. 
for bldg. sewerage works in Bunker Hill 
street, Charlestown, bet. Tufts and Ferrin 
streets, at $4,652. 

Mass., Boston—Jno. Guarina & Son, 
award. contr. for bldg. sewerage wks., in 
Ruxton Road, Dorchester, bet. Rugby and 
Ridge Roads, at $2,725. 

Mich., Highland Park—W. Blanck, 330 
Longfellow Ave., award. contr. by City for 
laying 2800 ft. 54-in. and 3600 ft. 48-in. seg- 
mental block sewer in Second Ave., Tuxedo 
to La Belle Aves.; also La Belle Ave.,—2nd 
to Woodward Ave., at $90,087. 

Mont., St. Helena—Liberty Housing Corp. 
will erect sewage pumping station: 37x50 ft. 
Fisher and Carozza, Constr., 224 E. Biddle 
St.; Edward L. Palmer, Jr., Archt., 513 N. 
Charles St., both of Baltimore. 


Neb., Fremont—Lehigh Sewer Pipe Co., 
Fort Dodge, Iowa, award. contract for sani- 
tary sewer in Platte Ave..—5th St., north- 
erly to center of 8th street, at $1,092. 

Neb., Omaha—H. J. Peterson, 3701 S. 17th 
St., award. contr. for 13,330 lin. ft. 8 to 
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21-in. sewer in sec. dist. Nos. 621, 625, 628, 
630 and 631, $20,741. 

N. Y., Syracuse—Frank Sposato, award. 
contract by Bd. of Contract and Supply, for 
constr. of sewer in Union Pl., at $2,018; 
and sewer in Green street at $764. 

O., Sandusky—M. J. Callan, City, award. 


contr. for laying sewer and 12-in. water 
main in Sycamore Line, Lane St., and 
Wayne St., at $20,022. 


Okla., Tulsa—Tibbets & Pleasant, Tulsa, 
award, contr. for installing and improving 
iron pipe water mains, at $564,623. 

Okla., Tulsa—Comstock & Hanson, Tulsa, 


award. contr. for construct. sewer in Dist. 
No. 143; C. O. & H. Frye, 5 Colonial Trust 
Bldg., Tulsa, award. contr. to construct 


sewers in District No. 144, at $3,593. 

Pa., Carbondale—Natale Perri, 90 Dun- 
doff St., award. contr. for sanitary sewers 
and sidewalks in Hospital St., at $3,500. 

Pa., Philadelphia—A. Jafolla, Lincoln 
Bldg., award. contr. to bld. sewer in 69th 
St.—Dicks to Passyunk Ave., at $80,000; J. 
J. McHugh, contr. for sewer in Sanger St.— 
Delaware River line, at $442,000. J. J. Mc- 
Hugh, 1430 South Penn Sq., Philadelphia. 

S. C., Fountain Inn—Garedson Construc- 


tion Co., Columbia, S. C., award. contract 
to construct sewer- system and water 
works. 


Wis., Manitowoc—Gray-Robinson Constr. 
Co., Manitowoc, awarded contract for 
sewer-water connection for 100 houses for 
Emergency Fleet Corp., by the General 
Contractor—W. W. Oeflein. 

Wis., Milwaukee — Following contracts 
awarded by Sewerage Commission: Kl. & 
Smith, Milwaukee, contr. for valve and 
screenhouse, at $197,000; Coffin Valve Co., 
Bonton, contr. for big valves, at $33,148; 
Flower-Stevens Co., Detroit, contr. for 
sluice gates, at $11,785. 

Wis., Sheboygan—E. Oldag, Jr., Sheboy- 
gan, award. contr. for sewers on S. 14th, 
15th, S. 16th, S. 17th, Henry St., Oakland 
and Ashland Aves., at $24,987. 


WATER SUPPLY AND PURIFICATION 


Ct., Mansfield—Flynt Bldg. & Constr. Co., 
256 Main St., Palmer, Mass., award. contr. 
for repairing cone. water works dam here, 
abt. $20,000; on percentage basis. 

Fla., Jacksonville—Bryan & Co., Jackson- 
ville, award. contr. for constr. of sewer to 
Detention home, at $11,800. 

Fla., Key West—Smallwood Co., 901 
James Bldg., Chattanooga, Tenn., low bid- 
der for constr. of an addition to water and 
sewer system, at $62,000. 

Fla., Key West—Florida Construction & 
Engrg. Co., City, award. contr. for extend- 
ing water and sewer sys., at the Navy Yds., 
at $45,000. 

Ga., Atlanta—Nichols Contracting Co., 
Atlanta, award. contr. for excav., for coag- 
ulating basin: 33,500 cu. yds., at $30,000. 

ill., Great Lakes—Daniel Harden, 3139 
Indiana Ave., Chicago, Ill, award. contr. 
for constructing extension to water distri- 
bution system at Navy Yards, at $134,918. 

la., Des Moines—Leonard Constr. Co., 332 
Michigan Ave., Chicago, award. contr. for 
pumping station 59x120, 2 stys., at $100,000. 

La., Shreveport—Dutton & Nattin, 709 
Louisiana Ave., contr. for bldg. 16-in. uni- 
versal c. i. pipe lines and pile trestle over 
Cross Bayou at pumping station, at $9,800. 

Minn., Hibbing—Micka Asplund Co., Hib- 
bing, award. contr. for electric connections 
at pumping station, at $7,289. 

N. Y., Brooklyn—Knight & DeMicco, 2333 
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The Heavy Duty Mixer that is fortified against breakdowns and delays. 
-speed, clean-charging loading skip, liberal drum di- 
mensions and fast discharge. Uniform concrete to the last shovelful of every batch. 


Mixers for construction work: Equipped with charging hopper, batch hopper and 


type and end discharge type. 
pm ae distributing boom and bucket or spout. 


Gasoline power, electric power or steam power. 


KOEHRING MACHINE CO.. Milwaukee, Wis. 


Washington Ave., New York City, award. 
contract for hguling and laying water 
mains in Hegeman Ave., East 7th, Logan 
and Powell Sts., Ave. C, Farragut Rd., and 
—— PL, at $8,268. 

NM. Ve. New York—Caledino Constr. Co., 
215th St. and ist Ave., New York City, 
award. contr. for hauling and laying water 
mains on Earle, 205th, 206th, 207th, 214th 
and Prince Sts., Queens Boro, at $8,323. 

N. Y., Randalls Island—P. J. Kearns Con- 
str. Co., 2306 Creston Ave., New York City, 
award. contr. for furnishing, delivering and 
laying water mains and appurts. on Ran- 
dalls Island, at abt. $15,898. 

N. C., Wilmington—Pittsburgh Filter Co., 
Pittsburgh, Pa., award. contr. for 4 filter 
units each of 500,000 gals. daily capy., at 
$15,500. 

Ohio, Sandusky—M. J. Callan, City, 
award. contr. for 12-in. water line and sew- 
ers in Sycamore, Line, Lane St., and 
Wayne St., at $20,022. 

Okla., Tulsa—Tibbetts & Pleasant, City, 
award. contr. for reinstalling and improv- 
ing system of water mains through city, at 
$564,623. 

1., Newport—Deverall, Spencer Co., 
Barrett Bldg., Baltimore, Md., award. 
contr. for bldg. reservoir, at $59,830. 

Tenn., Kingsport—Pittsburgh Filtration 

Co. award. contr. for filtr. plant abt. 
miles in the mountains from Kingsport, at 
$50,000. 
Yorktown—Boyle-Robertson Constr. 
Co., Evans Bldg., Washington, D. a 
award. contract by Navy Dept. to erect 
water-storage plant, at $280,568. 

Wash., Seattle—Des Moines Bridge and 
Iron Co. award. contract to furnish 510,600- 
gal. street water tank and put same in 
place in Fauntleroy Crest Addition on 
proper steel supporting tower, at $42,760. 

Wash., Seattle—E. D. Cooper, 1427 L. C. 
Smith Bldg., award. contr. for water mains 
L. I. D. 3136, at $24,628. 

Wis., Altoona—Andrew Larson & Co., 414 
Main St., Eau Claire, award. contr. for 
pump house, 90x100; 120-gal. per min. 
pump, 15 h.p., 60 cycle, 3 phase, 140 volt, 
A. C. motor; abt. 16 blks. 4-in., 6-in. and 
8-in. c. u. water mains, hydrants, etc., at 
$35,000. Constr. will start in spring. 

Wis., Milwaukee—Klug & Smith, Mack 
Bldg., City, low bidder for concrete pump 
well, at $197,000. 

Wyo., Worland—La Fountain & Alsup, 
Cheyenne, Wyo., award. contr. for 500 lin. 
ft. collecting gallery near river, 2 man- 
holes, 1 10-ft. well, 15 ft. deep, 600 lin. ft. 
12-in. water mains; 1,200 lin. ft. 4-in. c. i. 
water mains, etc., etc., at $18,044. 


BRIDGES AND BUILDINGS 


Ark., Forrest City—J. W. Covington, 
Benton, Ark., award. contr. for construct- 
ing 14 pile bridges, involving 20,000 lin: ft. 
wooden piling, at $12,400. 

Ariz., Bisbee—Merrill and Goodman, St. 
David, Ariz., award. contr. for constructing 
necessary culverts and bridges on St. 2-A 
(Curtis Flat to St. David) on the Curtis 
Flat to Benson county highway. 

Cal., Santa Rosa—W. L. Jenkins, award. 
contracts for 2 rein. conc. culverts on 


Warm Springs Rd., and on Glen Ellen-So- 
noma Rd., at Eldridge by Bd. of Supvrs., 
Sonoma County, at $1,740 and $1,820, re- 
spectively. 

idaho, Boise—Security Bridge Co., Spo- 
kane, Wash., award. contr. for bridges and 
culverts on 22-mile Grangeville-Whitebird 
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link of north and south highway, at 
$19,446. 

la., Davenport—T. I. McCarthy, Daven- 
port, award. contr. for rein. conc. bridges, 
at $17,000. 

ill., Chicago—John Burnham & Co. re- 
port that it has been definitely decided that 
Great Lakes Dredge & Dock Co. will re- 
ceive the $5,000,000 contract for constr. of 
the Rush street bridge. This company has 
also recently closed large contract for work 
at Niagara Falls. 

Ill., Rockford—F. E. Marsh & Co., Jef- 
ferson, Iowa, awarded contract by super- 
visors for construction of Camp Grant 
bridge, at $129,500. Bridge rein. conc., will 
be in 2 sections; one brdg. being 534 ft. 
long and the other 392 ft. long, with an 18- 
ft. rdway and 2 6-ft. walks., rdway will be 
of paved concrete. 

ind., Fort Wayne—Following bridge con- 
tracts, amounting to $51,958 awarded by 
Allen County Commrs.: Chas. Smith, 
$1,780; Geo. Japp, $17,645; Rochester. Bridge 
Co., $10,445; Elkhart Bridge Co., $5,895; 
Charles Eleing, $8,607; Stone & Smith, 
$6,456; Julian Sweet, $1,130. 

La., New !Iberia—Austin Bond Co., Aus- 
tin, Texas, awarded contract to construct 
bridges, roads and dipping vats, at $70,000. 

Mass., Boston—Rowe Contracting Co. 
award. contract for planking and paving 
Harvard Bridge with wood slab pavements 
—Boston to Cambridge Sts. over Charles 
River, at $135,400. 

Md., Baltimore—McAleer Constr. Co., 15 
E. Fayette St., Baltimore, award. contr. by 


$90.00 = Ohio R. R., to construct bridge, at 
Minn., Duluth—American Bridge Co., 


Wolvin Bldg., award. contr. for strengthen- 
ing 5 bridges bet. Duluth and Proctor with 
steel; also renewing covering over viaduct, 
at abt. $50,000. 

Minn., Foley—Benton County contem- 
plates bridge constr. for 1919: 1 2-30-ft. 
reinf. cone. thru girder span, 137 bbls. ce- 
ment, 13,092 Ibs. steel, $5,430. A. L. Tie- 
mey, Hwy. Engr., Foley. 

Minn., Grand Rapids—Itasca County 
plans to construct one 50-ft. reinf. conc. 
brige, at $75,000. O. J. Lidberg, Hwy. Engr., 
Grand Rapids. 

Minn., Springfield—Brown County con- 
sidering constr. of bridge at about $65,000. 
1.262-ft. steel truss. Herman Polkow, 
Chmn. Co. Bd., Springfield. 

Miss., Hattiesburg—Munson & Welborn, 
local, award. contract by Forrest Co. to 
construct bridge 3 miles from Brooklyn, at 


$3,000. 

N. J., Jersey City—Linde & Griffith Co., 
Newark, award. contr. by Delaware & 
Lackawana & Western R. R., 90 West St., 
New York City, for repairing draw brdg. 
over Hackensack River here, at abt. 
$15,000. 

N. C., Kinston—Roanoke Iron and Bridge 
Works, Roanoke, Va., awarded contr. by 
Lenoir County Commrs. to construct steel 
hwy. bridge with draw slab across Neuse 
River at Oak Bridge site, at $26,607. 

O., Batavia—Jos. E. Pope, award. contr. 
oor repairing bridge on East Miami Road, at 
1,002. 

Ohio, Lebanon — Oregonia Bridge Co. 
award. contract for laying creo. lug block 
floor in Dayton Ave. brdg. at Washington 
C. H.; also for new creo. board walks on 
either side of main roadway of the bridge, 
at cost of $4,198. 

R. 1., Coddington Point—Booth & Chase 
Co., Ine., Fall River, Mass., award. contr. 
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Applied Patriotism 


Woman has made herself indis- 
pensable to the Nation’s war activities. 
This is being demonstrated daily in 
many splendid ways. The telephone 
operator takes her place in the front 
ranks of our “national army” of women. 


Back of the scenes, invisible, her 
war work is to make telephone com- 
munication possible. Through her the 
Chief of Staff in Washington speaks 
to the Cantonment Commandant in a 
far-off state. The touch of her fingers 
forges a chain of conversation from 
Shipping Board to shipyard, Quarter- 
master General to supply depot, mer- 
chant to manufacturer, city to country, 
office to home. 






TELEPHONE 


See, my) 
» 





' Without her this increasing com- 
plexity of military, business and civil 
life could not be kept smoothly work- 
ing. Hers is patriotism applied. She 
is performing her part with enthusiasm 
and fidelity. 


The increasing pressure of war 
work continually calls for more and 
more telephone operators, and young 
women in every community are 
answering the summons—cheerfully 
and thoughtfully shouldering the 
responsibilities of the telephone serv- 
ice upon which the Nation depends. 
Each one who answers the call helps 
speed up the winning of the war. 


| nea, TELEPHONE AND TELEGRAPH COMPANY 
Dota AND ASSOCIATED COMPANIES 
One Policy One System 


Universal Service 
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for constructing bridge and wharf at navy 
yard here, at $51,500. 

Texas, Dallas—W. H. Cramer award. con- 
tract for construction of conc. bridge over 
Mill Creek at College street and Gaston 
Ave., at $3,879. 

Tex., Jasper—Jasper Co. Commrs. award. 
contr. to H. F. Bland, Center, Tex., to 
construct bridges and roads, at $106,000. 

W. Va., Middlebourne—G. F. Watson 
award. contr. for constructing 55 rein. 
cone. arch bridge over Sugar Crk., Mead 
Dist., 60-ft. reinf. cone. arch brdg. over 
Elk Fork Crk., Ellsworth Dist., and reinf. 
cone. arch brdg., consisting of 2 665-ft. 
spans over Middle Island Crk., Centerville 
Dist., near Deep Valley, at $2,800, $5,625 
and $10,823. 

Wis., Appleton—Greinke Bros., Appleton, 
award. contr. for 2 abutments at one cen- 
ter pier for Pearl street bridge, at $1,121. 

Wis., Milwaukee—Great Lakes Dredge & 
Dock Co., 491 Canal St., Milwaukee, award. 
eontract for repairing timbers on 14 
bridges, at $17,470. 


DRAINAGE AND IRRIGATION 


Cal., Vallejo — Worswick Constr. Co. 
award. contr. by Sperry Mills for drainage, 
sewers, dock covering, etc., at $30,000. 

la., Boone—Thor. Larsen, Callender, Ia., 
award. contr. for constructing Boone- 
Webster Joint Drains No. 2-222, at $12,001; 
McHose Sand & Tile Co., Boone, Ia., con- 
tract for tile. 

ill., Lawrenceville — Callahan-Walker 
Constr. Co., Omaha, award. contr. for 
dredge work in Special Drainage Distr. No. 
11, Wabash Co., involving 48,00 cu. yds. 
excay. 

La., New Orleans—Hampton Reynolds, 
New Orleans, award. contr. by New Or- 
leans Levee Bd., to enlarge levee from 
Walnut to Joseph streets; length 6,900 lin. 
ft.; 180,000 cu. yds. earthwork removing 
and resetting 4,200 ft. wooden revetment. 

Minn., Glenwood—Cale & Quigley, Mor- 
ris, Minn., award. contract for construct- 
ing Ditch No. 7 and branches, at $5,968; 
also contr. for Co. Ditch No. 19, at $2,477. 

Minn., Granite Falls—D. E. Dougherty, 
Litchfield, Minn., award. contr. for con- 
structing Judicial Ditch No. 11, involving 
483 ft. 4-in.; 1,200 ft. 5-in., 1,875 ft. 6-in. 
tile, etc., etc., at $6,700. 

Neb., Mitchell—Omaha Structural Steel 
Bridge (€o-., Omaha, award. contr. for 
siphon or flume at Horse Creek, at $10,472. 

Tenn., Memphis—Roach, Stansell, Low- 
rance Bros. & Co., Memphis, Tenn., award. 
contract for construction of levees in 
White River District, at $18,250. 

Tenn., Memphis—J. A. Burt, Gunnison, 
Miss., award. contract by Miss. River 
Commission, 1st & 2nd Districts, Custom 
House, for constr. of levees at $85,500. 

Tenn., Paris—Northern Constr. Co., Elk- 
hart, Ind., award. contr. by No. Obian D. 
D. No. 1, Henry Co., for bldg. 12 miles 
canals, at $67,000; Dees Bros.: Oblong, IIL, 
award. contr. for 12 miles canals in Middle 
Obion D. D. No. 2, at $38,500. 

Tenn., Paris—W. R. Ewing, Inc., 122 W. 
Adams St., Chicago, Ill., award. contr. of 


97 miles canals to reclaim 37,000 acres, at 
abt. $385,000. 

Wis., Elkhorn—Wisconsin Drainage Co., 
Elkhorn, award. contract for drainage 


ditch, Oak 
ditches at 
ditch at 

$11,500. 


Grove, at $1,600; drainage 
fandolph, at $9,500; drainage 
Bradley, Columbia County, at 











*“BEREA” 
Sandstone Curbing 


Pioneer in the field 


Wis., Juneau—Wisconsin Drainage Co., 
Elkhorn, award. contr. for constructing 
draing. ditch at Oak Grove, Dodge Co., at 
$1,600; for constructing Randolph Twp. 
ditch, at $9,500; and drainage ditch at 
Bradley, Columbia Co., at $11,500. 

Wis., Rio—Wisconsin Drainage Co., Elk- 
horn, Wisconsin, award. contract for con- 
structing drainage ditch at Bradley, Co- 
lumbia County, at $11,500. 
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ROADS AND STREETS 


Ariz., Phoenix—Board of Supvrs. pre- 
pared to give consideration to the project 
to construct permanent hwy. system in 
Maricopa County, for which bond issue of 
$2,000,000 was proposed last spring. 

Ark., Little Rock—Preliminary plans for 
road to be built in Lawrence Co., 10.48 
miles southeast from Walnut Rdg., to Sedg- 
wick, sent to County Judge of Lawrence 
Co. by State Hwy. Comn. Road will be 
constructed of waterbound macadam and 
will have cone. culverts and steel bridges. 
Est. cost, $96,958. 

Ark., Osceola—Miss. County, Osceola- 
Little River Impvt. Dist. No. 1, plans con- 
struction of 24-mile conc, road. Est. cost, 
$469,000. 

Cal., Escondido—U. S. Forest Service re- 
quested to co-operate with San Diego 
county in constr. of hwy.—Warner ranch 
up east side of Palomar mountain to con- 
nection at Nellie postoffice, with road lead- 
ing to Oceanside. 

Cal., Los Angeles—City had plans pre- 
pared for opening Broadway and Hill Sts., 
bet. 10th and Pico Sts. Cost, includ’g 
right of way, $1,210,000. A. C. Hansen, 
City Engr. 

Cal., Los Angeles—Work will undoubted- 
ly start soon on Lomita Blvd., the Capital 
Issues Comm. having reconsidered its ac- 
tion disapproving issuance of bonds ($160,- 
000 having been voted for this work) and 
has asked City to resubmit proposition for 
approval. 

Cal., Merced—Proposition to issue $1,250,- 
000 bonds for constr. of a permanent high- 
way system in Merced County, carried at 
recent election. 

Cal., Pasadena—Work will start at once 
by U. S. Forest Service on constr. of road 
from mouth of the Arroyo Seco through 
canyon to Oak Wilde—abt. 6 miles. Sur- 
vey of road just completed by J. C. Dort, 
Engr., for San Francisco Distr. of Forest 
Service. Road will be cut out of granite 
sides of the canyon. 

Cal., Sacramento—State Hwy. bonds to 
amt. of $2,500,000 have been sold. Commis- 
sion will undertake to complete the pav- 
ing of the ridge route bet. Los Angeles and 
Bakersfield. Assembling of material for the 
work will begin immediately. The Hwy. 
Comn. has also decided to construct by 
contract a section of the state hwy. in Im- 
perial County from Kane Springs north a 
distance of about 8 miles. Approx. cost of 
this work will be abt. $150,000. 

Cal., San Francisco—City contemplates 
expendt. of $551,779 on various streets, on 
which proceedings have already’ been 
started; necessary procedure ean be 
started with little delay on other impvts. 
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Main Offices: 
Union Bidg., 1836 Euclid Ave. 


Western Offices: 


522 Marquette Bidg., Chicago. 
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What do You Want to Buy? 


If you want to be relieved of the annoy- 
ance of extensive correspondence and 
calls from salesmen who do not understand 
your needs, just write a brief letter to us 
stating your requirements and we shall im- 
mediately place you in touch with the 
manufacturer best qualified to serve you. 


Municipal and County Engineering 
538 S. Clark St. 
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being considered which total $1,091,300. 

Cal., Ventura—A permanent highway will 
be built in 1919 fram Santa Paula to Ojai— 
abt. 15 miles. Wheeler Springs road will 
also be improved; also four miles on Tele- 
phone road will be paved. 

Fla., Arcadia—$90,000 bonds voted in De 
Soto County, Moore Haven Road Distr., for 
construction of roads. 

Fla., Blountstown—Calhoun County Com- 
mrs. (J. R. Peacock, official in charge) will 
issue $70,000 bonds for road construction. 

Fla., Gainesville—Brick hwy. may be 
constructed from Jacksonville to Lacka- 
wanna Springs, thence to Maxwell, High- 
land, Lawtey, Starke and to Hampton. 

Ga., Savannah—Chatham Co. Commrs. 
will build perm. rd. from city limits to Port 
Wentworth. Est. cost $200,000. 

lll., Chicago—Included in the improve- 
ments being considered by the City is the 
Ogden Avenue extension through to Lin- 
coln Park and Clark St. Work will cost 
about $8,000,000. 

lll., Elgin—State approval of proposition 
to construct boulevard along bank of the 
Fox river—Kimball street bridge to Slade 
avenue, was practically assured by Super- 
visor of Waterways, W. L. Sackett. Sev- 
eral conditions must be met before the pro- 
ject will be approved; the two principal 
ones being as follows: a seawall must be 
built before preliminary filling in is be- 
gun and under no condition must river be 
narrowed under 400 ft. at any point. 

lll., Peoria—19 miles conc. road will prob- 
ably be built in Peoria Co., during next 
spring. Peoria road boosters are planning 
completion of hard road to Peoria County 
line on Galena road, which is part of the 
Chicago-St. Louis hwy. 

lll., Rockford—City considering improve- 
ments to cost about $183,000. The largest 
single improvement is the brick paving of 
Seventh street—Railroad to 23rd avenue, 
$89,000. Improvement Board has also or- 
dered 23rd Ave., from Kishwaukee to 11th 
street, cement paved. Est. cost $41,000; 
brick pavement ordered for 11th street— 
14th to 18th avenue, $23,000; macadam pav- 
ing for Summit street—Crosby to Rural 
street. Est. cost $10,400; six blks. of alleys; 
four off 7th street and 2 on south side, or- 
dered concrete paved. Approx. cost $2,000 
per block. 

la., Clinton—Lincoln hwy. in Illinois— 
Chicago to Fulton—will be first section to 
be improved permanently under the sixty 
million dollar road bond issue. 

la., Nevada—About March ist bids will 
be asked for grading bet. La Moille and 
Marshalltown—15 miles. H. O. Hickok, 
Enegr., Marshalltown. W. E. McCleland, 
Aud. 

lowa, Tama—Tama County Bd. of Su- 
pvrs. have passed resolution requesting that 
federal and state aid fund of $56,000 be 
spent on the improvement fo the Lincoln 
highway in Tama County. Resolution also 
adopted by Supvrs. determining the official 
inter-county road system, which consists 
of the Lincoln highway east to west, the 
La Crosse-Tama-Kansas City trail, north 
and south, and the Traer-Dysart-Vinton 
road. 

La., Jennings—Jefferson Davis Parish 
Pelican Rd. Dist. No. 1, will have $150,000 
available for constr. of gravel roads. Jno. 
A. Hood, Clerk, Police Jury. Engineer not 
yet selected. 

La., New Orleans—Duncan Buie, State 
Hwy. Engr., has compiled figures showing 
that state will expend $4,674,000 on road 
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_ Who’s the sand and gravel dealer at — 
| Where’s the nearest office of — 
Who’s the manufacturer of — 


Answers to these questions are being given hourly to the big 
contractors by the various sections of 


MacRae’s Blue Book 


| (America’s Greatest Buying Guide) 
It’s consulted by ALL the BIG fellows who do the big buying 


MacRae’s is the source of information that connects the order 
with the manufacturer. Used when the contractors and city of- 
ficials want to know, it develops business with sources otherwise 
| overlooked or unknown. 














For a very low cost the manufacturer is enabled to keep a_ 
permanent record of what he makes, what he trade-names his 
product and where he is, before the prospective buyer. 


Below are a few of the 2,000 concerns who will advertise in 
our next issue. It’s the kind of company you want to keep. 


Allis Chalmers Co. Hayward Co. 

Armco Iron Culv. & Flume Mfrs. Assn. Koehring Machine Co. 

Austin Mfg. Co. Lakewood Engineering Co. 
F. C. Austin Co. Lansing Co. 

American Hoist & Derrick Co. Machinery Warehouse & Sales Co. 
American Steel & Wire Co. National Tube Co. 

American Chain Co. Osgood Co. 

Brown Hoisting Machinery Co. Owen Bucket Co. 

Bucyrus Co. Pawling & Harnischfeger Co. 
Clyde Iron Works. Roebling’s Sons Co. 

Chain Belt Co. Sauerman Bros. 

Clark Car Co. Smith, T. L., Co. 

Continental Car Co. of America. Sterling Wheelbarrow Co. 
Carnegie Steel Co. Thew Automatic Shovel Co. 
Fate, J. D. Co. , Western Wheeled Scraper Co. 


The forms for 1919 issue now being compiled. 
Send for rates for complete representation. 


MacRae’s Blue Book Company 


CHICAGO, ILL. 
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impvts. in 1919; construct. of 753 miles; 
maintenance of 470 miles. Parishes and Rd. 
Impvt. Dists. have voted bonds totaling 
$3,174,000 to construct. approx. 600 miles 
new hwy-, and maintain 470 mi. already 
built. Federal govt. expendts. in state will 
total $1,500,000 on 153 miles of road. 

La., New Orleans—If present plans are 
carried out, the constr. of hwy. bet. New 
Orleans and Hammond, and completion of 
link in the Spanish Trail bet. New Orleans 
and the Rigolets, will be started early next 
year. ; 

La., New Orieans—Orleans Parish re- 
ported to have voted $700,000 bonds to 
build New Orleans-Chef Menteur-Ham- 
mond road. coe 

Md., Baltimore—Appropriations for pub- 
lic improvements in this city total $23,- 
000,000. More than $3,000,000 set aside for 
street and road impvts., in old city, old an- 
nex and new annex, including one million 
appropriated to the Paving Commission 
which will be recalled abt. January Ist. 
For opening of old annex the Commrs. for 
opening streets will have nearly $900,000; 
Hwy. Engr. Wiegand will have betw. $500,- 
000 and $600,000; the Water Dept., $200,000. 
In addition the budget carries large appro- 
priation for the civic centre, the St. Paul 
street impvts., Mt. Vernon Pl. impvts. and 
the completion of the third sect. of Key 
Hwy. and McComos street. 

Mass., Boston—Commr. of Public Wks., 
T. F. Sullivan, has recommended that the 
work of constructing following streets be 
immediately started: Norfolk street, Dor- 
chester, Corbet st., to Blue Hill avenue; 
Peabody st., Roxbury, Brookline ave., to 
Binney street; No. Beacon st., Brighton, 
Cambridge st. to Market st.; Chelsea st., 
Charlestown, Chamber st. to Adams st. 

Mich., Benton Harbor—Plans under way 
to construct Memorial road through this 
state, in honor of Michigan boys who died 
in this war; project being sponsored by the 
State Good Roads Assn. Plans as outlined 
by the Association call for an 18-ft. paved 
highway. Start of the Berrien County 
stretch will begin where the Chicago road 
crosses county line at New Buffalo, will 
follow lake shore to St. Joseph, Benton 
Harbor, Coloma, Watervliet, Hartford, 
Kalamazoo Camp Custer, Battle Crk., Bell- 
view, Charlotte, Lansing and Owosso; here 
the road will fork, one branch extending 
up the Saginaw Valley to Saginaw and Bay 
City; the other through Flint, Lapeer and 
end at Port Huron. Course laid out covers 
343 miles of which 199 mi. are improved, 
but which will need to be widened from 16 
to 18 ft. 

Mich., Detroit—Commr. of Public Works 
Esselstyn will present petition to Council 
to pave Livernois avenue—longest street in 
the city—from Royal Oak to Dix avenue. 

Mich., Pontiac—If Capital Issues Comm. 
will grant permission for issuance of $250,- 
000 in county bonds, 9 road projects will 
be undertaken in Oakland in 1919. 

Mo., Benton — Scott County Commrs. 
having plans prepared for 27% miles of 
gravel highway to cost $200,000 and 7 miles 
to cost $50,000. 

Mo., Independence—Following road con- 
struction being considered by Jackson 
County Commrs. for 1919: 3.33 miles wid- 
ening and hard-surfacing Van Horn road; 
3 mi. macadamizing Lonejack-East Rd., 
bet. Lonejack and Johnson Co. line; 12 mis. 
resurfacing Blue Ridge Blvd.; 11 mi. re- 
surfacing Lexington Road. Oliver C. She- 
ley, Jr., Co. Surveyor. 

Mo., St. Louis—Permission received from 
Capital Issues Comm. to finance bldg. of 8 
mi. of paved rd., from Alton, IIL, to sys- 
tem of roads extending from St. Louis. 
$275,000 will be expended on the construc- 
tion of this rd. : 

Minn., Minneapolis—Mr. C. M. Babcock, 
Commissioner of Highways, is preparing a 
road-building and maintenance program 
that will involve the expenditure of more 
than $6,000,000 in 1919. Present plans call 
for completion of roads now begun and 
bldg. of new roads sufficient to bring the 
state’s good roads system up to a total of 
approx. 6,000 miles; the system will be 
what is known as arterial conjunction and 
extension, the plan being to connect up to 
the system every county seat and every 
large town in the state. 

Mont., Missoula—Plans for 3 road bldg. 
projects announced at headquarters of dis- 
trict No. 1 of the forest service; plans 
awaiting approval of secy. of agriculture, 
and provide for bldg. West Gallatin road, 
Glacier Park-Summit road and a highway 
along east fork of the Bitter Root river. 
The first leads from north entrance of 
Yellowstone Park to Bozeman for 40 miles, 
at a cost of $140,000; second is at request 
of Commrs. of Teton Co., for rd. from Gla- 


President Wilson and Secretary Baker 
Urge Secretary Houston to Resume 


Work Under Federal Aid Road Act. 


President Wilson favors the earliest possible resumption and 
extension of highway construction under the Federal Aid Road 
Act and has written Secretary of Agriculture Houston to that 
effect. The Secretary of War also has written the Secretary of 
Agriculture in favor of highway work. 


The President’s letter follows: 


“Dear Mr. Secretary: 


“| heartily agree with you that it would be in the public in- 
terest to resume in full measure the highway construction opera- 
tions under the Federal Aid Road Act, and to do so as speedily 
as possible. I understand the necessity which existed for their 
contraction during the stress through which we have been 
passing, but that obstacle is now removed. I believe that it 
would be highly desirable to have an additional appropriation 
made available to the Department of Agriculture, to be used in 
conjunction, if possible, with any surplus State and community 
funds’ in order that these operations may be extended. It is 
important not only to develop good highways throughout the 
country as quickly as possible, but it is also at this time espe- 
cially advisable to resume and extend all such essential public 
works, with a view to furnishing employment for laborers who 
may be seeking new tasks during the period of readjustment. 
Knowing that the Department of Agriculture and the State 
highway authorities in each State have been carefully working 
out road systems and developing plans and specifications, I have 
no doubt that all activities in this field can be vigorously con- 
ducted through these two sets of existing agencies, acting in 
full accord.” “Faithfully yours, 


“WOODROW WILSON.” 


The following letter has been received by Secretary Houston 
from Secretary of War Baker: 


‘‘My Dear Mr. Secretary: 


“T am in full agreement with your view that there should not 
only be a prompt resumption of road construction under the 
Federal Aid Road Act, and under such further authority as may 
exist for separate State action, but also that additional funds 
should be made available to your department for the extension 
of such work. The War Department, as you know, detailed one 
of its officers to serve with your Bureau of Public Roads in its 
consideration of highways which might have a value for mili- 
tary purposes, and I shall be glad to have the closest possible 
co-operation continue as the work enlarges. 


“Cordially yours, 
“NEWTON D. BAKER, 


“Secretary of War.” 
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PREPARE FOR SNOW 
REMOVAL! 


City and highway officials should 
plan now for the snow removal 
problems of the coming winter. 


Western Graders are rapid, eco- 
nomical snow removers. ‘Then in 
summer, they are most effective 
for building and keeping up roads. 


There is Austin-Western time and labor 
saving road machinery for every stage ot 
road making and maintenance—whether 
crushing and handling rock, scarifying, 
grading, rolling, oiling, sprinkling, sweep- 
ing, or conveying and hauling materials. 


Write for free Catalog 18, describing and illustrat- 
ing this complete Austin-Western Line. 


The Austin-Western Road 


Machinery Co. 
CHICAGO 


Springfield Wire-Cut Lug 


IS WIDELY USED 


The square edges stay square, 
due to the spacing lugs and 
beveled ends. Both Dunn 
Wire-Cut Lug and Frost Pro- 
cess. Sewer and Building 
Brick—also very artistic Rug 


Face Brick. 


Springfield Paving Brick Co. 


SPRINGFIELD, ILLINOIS 





The Latest and Best 
Culvert 


The Wendelken Concrete Culvert is 
pre-cast in interlocking sections. The units are 
quickly and easily assembled by common labor. 










Here are a few advantages of this culvert: 
First cost only cost. Outlasts the bond issue. 
Costs less than concrete culvert built by hand. 
Sections easily transported in light vehicle. 
Laid in sections without interruption to traffic. | 
No fill over culvert necessary. Minimum head 
room for maximum water carrying capacity. 
Durability guaranteed. Simple construction. 
Absolutely safe. 


We are licensed manufactures for Wisconsin and 
Iilinois. Write us or phone Main 1065. 


De Smet Quartz Tile Co. 


Chamber of Commerce Building 
CHICAGO, ILL. 
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SPECIFY 
WARREN 


Cast Iron Pipe 


For Water, Gas, Culverts, Sewers 


We specialize in Bell and Spigot 
and Flanged Special Castings. 
Also flexible Joint Pipe, Cylin- 
ders, Tubes, Milled and Plain 
Ends—High Pressure Fire Service 
Pipes. 


Warren Foundry & Machine Co. 


Sales Offices: 

Bowling Green Bldg., New York. 
201 Devonshire St., Boston, Mass. 
Works: Phillipsburg, N. J. 
‘Quality and Service Guaranteed’’ 
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cier Park to Belton on the transcontinental 
route. 

Mont., Great Falls—County Commrs. have 
authorized constr. of 14% miles of new road 
which will lead south and west from town 
of Gordon and connecting with road al- 
ready constructed. - 

N. J., Jersey City—City contemplates is- 
suing $3,985,000 bonds for new wk. Plans 
include impvt. of Montgomery _ street, 
$15,000; Howell St., $60,000; repaving Cen- 
tral Ave., $130,000; First St., $226,000; 13 
street viaduct, $26,000; Bergen avenue— 
Fairmont to Communipaw avenue, $24,000. 
Cc. Van Keuren, City Engr. - 

Nev., Reno—E. D. Mack, of Nevada, in 
favor of constructing a California-Nevada 
eoncrete hwy. along Truckee River from 
Reno to Truckee. His proposal will be 
submitted to the next legislature. ; 

N. M., Albuquerque—City manager in- 
structed to have survey made of city, pre- 
paratory to starting extensive program of 
street improvements. ; 

N. Y., Flushing—Queens Borough will be 
allowed a total of nearly $2,120,000 for local 
improvements. Boro. Pres. Connolly has 
prepared petition requesting that he be al- 
lowed at least $2,500,000 in order to carry 
forward program that has been under con- 
sideration for some time. 

N. ., Schenectady—City contemplates 
transforming the old Erie canal into a 
cross-town blvd. Funds immediately avail- 
able for the work. W. D. Ryan (who de- 
signed illumination of San _ Francisco 
World Fair) will draw the plans for pro- 
posed boulevard. Two 20-ft. walks, two 
42-ft. roadways bet. State street and Gen- 
eral Electric Loop will be built, etc., etc. 

N. Y¥., Hempstead, L. |.—Sum of $235,330 
will be expended for permanent road im- 
pvts. and special work next year. 

N. D., Carson—W. S. Stratton, Engr. 
State Hwy. Comn., is completing survey of 
proposed federal aid project for 1919—28 
miles. 

O., Canton—County Surveyor has pre- 
pared a county road impvt. program for 
next year to include abt. 25 miles of pav- 
ing at approx. cost of $900,000. Approved 
by Bd. Co. Commrs. 

O., Cincinnati—Council Committee on 
Sewers & Sts., has recommended that fol- 
lowing program for 1919 improvements be 
submitted to Capital Issues Comm. for ap- 
proval: Eastern Ave., $746,774; Central 
Ave., $270,655;. Freeman Ave., $225,720; 
Harrison Ave., $8750; Madison Road, 
$308,985; Hamilton Ave., $557,440. Impvts. 
passed upon by vote of the people; entire 
amt. being $2,297,122. Comm. has also de- 
cided to ask for $50,000 for road oil to be 
used on macadam pavements. 

O., Cleveland—East Cleveland and Lake- 
wood have public impvt. programs calling 
for the expendt. of hundreds of thousands 
of dollars. Mayor B. M. Cook, Lakewood, 
outlined series of improvements at cost of 
$1,200,000; City Mgr. C. M. Osborn, E. 
Cleveland, expects to make improvements 
amounting to $310,000. 

., Columbus — County Commrs. have 
filed with State Hwy. Comn. statement of 
propsective road work. Plans call for tar- 
treatment of surface of 26 roads—abt. 88 
miles—at cost of $75,000; constr. of abt. 3% 
mi. and resurfacing of one mile and recon- 
struction of one mile and a half. 

O., Toledo—City considering paving, re- 
pairing and grading various sections with 
vitrified brick or sheet asphalt pavement 
on 6-in. cone. base. Est. cost $494,893. 

Ore., Portland—Capital Issues Comm. has 
approved bond issue of Oregon Highway in 
sum of $590,000. This will permit the con- 
struction of nine units of Pacific and Co- 
lumbia highway. 

Ore., Portland—State Engr. Nunn has 
been requested to prepare prospective pro- 
jects for bids. Program calls for expendt. 
of about $3,525,200 for constr. of roads, cov- 
ering practically every district in the state. 

Oklahoma, Miami. Bids will be received 
on $800,000.00 of bitulithic paving on Janu- 
ary 20th, 1919. Bidding sheets, plans, etc., 
ean be had from the Hughes Engineering 
Company, of Tulsa, Oklahoma, or the City 
Clerk of Miami, Okla. 

Okla., Tulsa—Dan Patton, County Engr., 
under whose direction road work in county 
will be carried on, has prepared plans for 
33 miles of road from Tulsa to Broken Ar- 
row, Bixby, Keystone and Collinsville. All 
these roads will be brought to grade dur- 
ing winter and the fills allowed to settle. 

Pa., Pittsburgh—Viewers appointed in 
matter of proposed Monongahela Blvd. 
Two routes for connect’g downtown dis- 
trict with the boulevard system which en- 
ters in Oakland, have been proposed; one 
is the Monongahela route out Second ave- 
nue (favored by the Commission), which 





would cost $2,500,000; the second provides 
for widening of Forbes street and would 
cost about $2,000,000. City also consider- 
ing widening of Colwell street at cost of 
$3,000,000. 

Tex., Dallas—Plans to be prepared by J. 
F. Witt Co., Engr., Dallas Co., for constr. 
of Fort Worth Pike. $250,000 road bonds 
available; State and Govt. will contribute 
$60,000. 

W. Va., Charleston—$16,000,000 will be 
available for the construction of roads in 
1919 in the 55 counties of this state. 

Wis., Madison—State and County Roads 
Comm. announces that it expects to ex- 
pend more than $500,000 on roads; work to 
begin early in the spring. 

Wash., Seattle—City considering paving 
with conc. north side of Leary Ave.—Fre- 
mont to Ballard, and portions of other in- 
tersecting streets at approx. cost of $120,- 
000; also improving West Spokane St., and 
others by filling, trestling, grading, plank- 
ing and paving. 

Wash., Seattle—City contemplates im- 
provement of Marginal Way, from West 
Spokane St. to south city limits and Mich. 
St., from E. Marginal Way to 5th Ave. 
Est. contract price, $192,211; total cost, 
$201,027; also West Florida St.—Harbor 
Ave., S. W., to 26th Ave., S. W. Total est. 
cost $28,583; concrete walks on First Ave., 
S. from Atlantic St. to Horton Ave. Total 
est. cost, $32,210. 

Wash., Seattle—Plans and specifications 
prepared for paving Harbor Ave. Approx. 
cost $85,000. Earthwork, 20,000 cu. yds.; 
conc. paving, 17,000 sq. yds.; armored conc. 
— $27,000 ft., cone. walks, 5,500 sa. 
yds. 

Wash., Seattle—Chelan County citizens 
are considering road bond issue of $800,000 
for purpose of bldg. system of permanent 
highways. Fred M. Berry, Co. Engr., We- 
natchee, Wash. 

Wis., Green Bay—Commrs., Brown Coun- 
ty, will ask bids in March for grading, 
draining and surfacing 5.2 miles De Pere 
Kankana Road, 16 ft. wide. Abt. $100,000. 
Work involves 55,000 sq. yds. 8-in. cone. 
Wisc. State Hwy. Comn., Madison, Engrs. 

Wis., Milwaukee—Layton avenue, Fond 
du Lac and Burleigh rds. will be com- 
pleted this spring to the county lines, and 
county loop road also. Approx. cost, in- 
cluding repairs on some other highways, 
$500,000. Contracts will be awarded early 
in 1919. 

Wis., Oconto—Commrs. Oconto County 
will receive bids in January for grading, 
draining and surfacing with gravel 1% mi. 
Oconto Punsaukee Rd., 15 ft. wide. Abt. 
$11,000. Wk. involves 22,000 sq. yds. gravel. 
Wisconsin Hwy. Comn., Madison, Engrs. 


SEWERAGE AND SEWAGE 
TREATMENT 


Cal., Fullerton—Anaheim, Orange, Santa 
Ana and Fullerton are considering the con- 
struction of a joint sewerage system—joint 
outfall to the ocean. 

Cal., Kingsburg—City has been granted 
federal permit to complete its sewer Sys- 
tem, at cost of $27,130. . 

Cal., Los Angeles—City will expend $372,- 
000 for sewer improvements. Approved by 
Capital Issues Committee. Work will 
start immediately. Plans are ready. 

Cal., Santa Rosa—Navy Dept., Washing- 
ton, D. C., plans to construct sewer and 
water systems. $16,500. 

Conn., Willimantic—$10,000 appropriated 
by City for bldg. vitr. pipe sewers in vari- 
ous streets. A. C. Scripture, City Clk. 

Fla., Miami—Navy Dept., Washington, D. 
C., has plans for septic tank. Cost, $15,000. 

Ida., Boise—City Council having surveys 
made for proposed sewage disposal plant. 
C. C. Stevenson, Boise, Ener. 

Ill., Rockford—Sewer will be built in 8th 
street—20th to 23rd avenue; materials in 
21st & 22nd. Est. cost $7,300. 

Ind., Indianapolis—Board of Sanitary 
Commissioners of Indianapolis preparing to 
go forward with plans for construction of 
sewage disposal plant. Est. cost $2,000,000. 

Ind., Kokomo—Town has decided to con- 
struct big trunk line sewer north of Wash- 
ington street from the creek to the north- 
ern limits of city. 

lowa, Carroll—Plans in progress for con- 
struction of storm sewer. Bids in early 
spring. K. D. Toyne, Engr.; J. A. Dougher- 
ty, City Clk.—1 mile 15-in. vitr. crock tile 
pipe. 

la.. Davenport—Estimates being prepared 
by City Engr. Roscoe E. Sawistowsky, for 
a two-mile long sewer to be known as the 
South avenue and new northern city limits. 

la... Davenport—Survey for purpose of 
outlining plans for constr. of big sewer 
along Duck Crk.—Marquette street to 
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Orphans home, started by City Engr. R. E. 
Sawistowsky. 

la., lowa City—State of Iowa and City, 
together with certain individual property 
owners may construct a main trunk sewer 
along west bank of Iowa river from the 
university property south to a point below 
the city limits. In order that the univer- 
sity may have funds with which to prose- 
cute the wk. they have asked City Engr. 
and council to make plans and specifs. 
with est. of cost in order that the state’s 
share may be figured into the annual bud- 
get to be submitted to the Legislature. 
Project will necessitate laying large sewer 
at some points very deep and at other 
places thru solid rock. Cost has been es- 
timated at around $35,000. 

la., Marshalitown—Bids in spring for 
storm sewer on various streets. GS & 
Herm, City Hall, Engr.; O. A. Rosengreen, 
City Clk. $30,000. 

La., New Orleans—Treasury Depart- 
ment, Supervising Architect’s office, Wash- 
ington, will install outside sewer system in 
connection with Marine Hospital bldgs. 

Md., St. Helena—The Dundalk Co., St. 
Helena and U. S. Emergency Fleet Corp. 
Housing Dept. (A. Merritt Taylor, Direc- 
tor, 253 N. Broad St., Phila., Pa.) has plans 
by E. L. Palmer, 523 N. Howard St., Bal- 
timore for sewerage pumping station, erect 
3 bldgs., etc., $25,000. 

Mich., Port Huron—Resolution adopted 
to request City Clerk to advertise for bids 
for carrying outlet of sewer, which now 
empties into St. Clair River, to the foot of 
Rawlings street, by intercepting old sewer 
in Pine Grove park and bldg. new sewer 
down Merchant street to Rawlings and on 
Rawlings street to St. Clair river. Pro- 
posed sewer to be built of brk., segment 
blk., reinf. conc., or conc. pipe, in accord. 
with plans and spec. on file. 

Miss., Pass Christian—$3,000 bonds is- 
sued by City for purpose of extending 
sanitary sewer. 

Mo., St. Louis—Plans for reconstructing 
lateral sewers at an estimated cost of 
$2,375,000, to connect with the Mill Creek 
Valley sewer, are included in the items of 
public impvts. to be financed by proposed 
bond issue which will be submitted to vot- 
ers in April. Lateral sewers to be recon- 
structed are those in the districts known 
as Camp Springs, Ohio-Montrose, Rock 
Springs and Compton. 

Minn., Columbia WHeights—Plans being 
prepared for constructing two miles of 
sewerage system. J. W. Shaffer, New 
York Life Bldg., Minneapolis, Engr. 

Minn., Benson—Sewer system being con- 
sidered, about 16 blocks. Engr. not se- 
lected. Tile. Millard Peterson, City Clk. 

Minn., Brainerd—Plans being prepared 
by Engr., L. P. Wolff, 1000 Germania Life 
Bldg., St. Paul, for sewerage system and 
water works system. 

Mont., Harlowton—City considering ex- 
tension to sewerage system and water sys- 
tem. 

N. Y., Flushing—Borough considering ex- 
tension of Oak street sewer here from low- 
er section of Flushing to College Point. 
Another project being considered is the re- 
construction of many of the old-time sew- 
ers in former village of Flushing, which 
are now inadequate for service; an exten- 
sion is to be made to the Myrtle avenue 
sewer in Flushing which will permit the 
constr. of sewers in the Bowne Park dis- 
trict and ali territory betw. former vil- 
lages of Flushing and Whitestone. 

N. Y., Tonawanda—City having plans 
prepared by G. C. Daehl, Engr., for laying 
8 and 10 inch vitr. tile sewers in Edgar, 
Riverside, Roswell, Huetter, Weber and 
Tonawanda streets. Abt. $30,000. 

Neb., Omaha—Ord. passed creating sew- 
er distr. No. 633 in City and authorizing 
City Engineer to call for bids for the con- 
struction of sewers in this district. Sewer 
will be built of 8-in. pipe; 6-in. junction 
pieces. to be placed in sewer in accord. 
with plans and specifications on file in 
office of Engr. 

O., Akron—Sewer Div. of Public Service 
Dept. submitted preliminary plans for al- 
leviation of drainage conditions in vicinity 
of Bryan School, Glenwood and N. Howard 
Sts., by means of a storm sewer. Sewer 
will be approx. 13,000 ft. long and cost 
approx. $100,000. Earl Zeisloft, Engr. 

0., Akron—City contemplates bldg. 2% 
mi. trunk line sewer in Goodyear Heights, 
sewer outlet and trunk line to Little Cuya- 
hoga River; size of pipe to carry from 30 
to 72 in., $195,000; 914 mi. in section of E. 
Akron, east of Arlington street bet. Hart 
and 5th Ave., $275,000. Work involves 
11,140 ft. 30-60 in. trunk sewer and 37,850 
ft. 8-20 in. vitr. pipe. E. A. Zeisloft, City 
Ener. 
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| STEWART SEWER CLEANING MACHINE 


Water Cleaning System if you wish it, 
or Drag Bucket type. 
Also have TURBINE SEWER 
CLEANING MACHINE at Low Price. 


WE WILL PAY FREIGHT AND CHARGE TO BILL. 


We Ship Rods for Trial—who else will do this? 


We also make a Rod that will float. Also Rods with 
| wheels for conduit work. 











Just a Kew 
Arguments 


By the Secretary U. S. Depart- 


ment of Labor, Favoring _Immedi- 


-—~ 
~ ne 




















, | | : 
| ate Resumption of Construction. 
z wee 
SEWER During the war it was patriotic not 
AND CONDUIT RO DS _ to build. Now we can best show our 
No Deep Shoulder Cut for Couptings—Rods retain full size and strength patriotism by building. 
) Investigate our JUMBO ROD Money, Material and Labor can now | 
| W. H. STEWART be used to create homes, churches, _ |} 
1614 Locust Street = - ST. LOUIS, MO. schools, roads, and for all kinds of 
129 George Street - - - BOSTON, MASS. 


improvements. Patriotism demands 
| that they be used. 








CANADA FACTORY, WALKERVILLE, ONT. 
THEREFORE NO DUTY FOR PURCHASER TO PAY 


PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO. | 
One of the best uses for money earned 


STU during the war is to set it to work on 


P Ow = Pea building. 
TAM PING 


means 


—permanent backfilling 
—lower tamping costs 
—faster and regular work 











Victory has released the sinews of war 
for the conquests of peace. Build now 
the homes, churches schools, roads 
and other things the war stopped. 








Construction adds to the wealth of the 
country—build now. | 


PAWLING & HARNISCHFEGER CO. All together—let’s continue produc- 





MILWAUKEE WISCONSIN tion and insure prosperity. 
Ask for Bulletin 8-C Keep times good by building NOW. 
THE P. & H. POWER 
TRACTION TAMPER 








The Secretary's Motives are 


| Altruistic. He Speaks in 
the Public Interest. 


Build Now! 


DUDUDULUONOGUANUOUOOUEOURROUONGUUANGUGOOOOEUAORUNNGOOUUOIDEE 
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O., Akron—Wm. H. Ditton, State Sani- 
tary Engineer's office, offers following rec- 
ommendations: 4,900 ft. strip of sewer 
pipe along r. r. at Goodyear factory, to im- 
prove sanitary condition of water used 
for commercial purposes by factories 


along the Little Cuyahoga. Est. cost’ 


$12,000. Plans submitted by City Engr. 
Zeisleft by Sewer Survey Dept. 

O., Canton—Village of Breunster is of- 
fering for sale $1,500 bonds for the pur- 
pose of purchasing an additional pump and 
meter for sewage disposal plant. 

Ohio, Cincinnati—$1,000,000 will be ex- 
pended by Cuyahoga County for sewer ex- 
tension and construction. 

Cleveland—City Manager Osborn, 
East Cleveland, reports that sewers will 
be laid in Noble road and Lake Front ave- 
nue at cost of $40,000. 

O. Columbus—City will construct a large 
number of sewers in 1919. Plans ready 
for what is known as the Shepard sewer 
system, covering section bet. Maryland 
avenue and Fifth avenue and from the 
Olentangy river to Panhandle shops. 

O., Hamilton—Resolution adopted to im- 
prove Dixie Hwy., from Grand Blvd. to Fox 
Ave., and Maple Ave., from Miami and 
Erie Canal to Fair Ave., Hancock Ave.— 
Maple Ave. to High St.; High St.—Miami 
and Erie Canal to east line Lot 12815, etc., 
etc., by constructing san. sewers, house 
connections and necessary. appurtenances, 
etc. 

O., Lancaster—Plans and specifs. for 
proposed sewer on alley west of Washing- 
ton avenue and so. of Mulberry street, filed 
by City Engr. Walter Graf, with estimates 
of cost. 

O., Sandusky—Work will start soon on 
constr. of a sewer in Sycamore Line St. 
Est. cost $30,000. 

Ohio, Warren—Capital Issues Comm. has 
approved sale of bonds totaling $107,000 
for sewer improvements. 

O., Youngstown—Capital Issues Comm. 
has granted city permission to dispose of 
$18,000 bonds; $7,500 of this amt. to be 
used for sewer repair wk. 

Pa., Carbondale—City had plans drawn 
for sanitary sewer on Mitchell, Gravity and 
Jeffrey streets, $4,000. W. L. Giles, City 
Hall, City Engr. 

Pa., Johnstown—$200,000 in bonds will be 
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sold for sanitary sewer, garbage disposal 
and highway impvts. 

Pa., Sharon—State Bd. of Health has ap- 
proved constr. of sanitary sewer which will 
give relief to American Steel Foundries 
Co., and residents in sect. annexed several 
months ago. New sewer will begin at top 
of Vine street and extend northward along 
Clark Row to Clark avenue, then east to 


_ point near Sharpsville street. 


Tex., Dallas—City having plans prepared 
for 3,300 ft. cone. storm sewer in Fairmount 
St. Abt. $21,000. Wk. involves 1,400 ft. 
33-in. rein. conc. pipe, 1,900 ft. 18-in. vitr. 
pipe and 712 cu. yds. rock trenching. - City 
will soon receive bids for bldg. rein. conc. 
culvert and sewer in Ripley St. Abt. $72,- 
000. Wk. involves 456 ft. 15-18 in. vitr. 
pipe, 12,500 cu. yds. earth and 10 cu. yds. 
rock trenching. G. D. Fairtrace, City Engr. 

Tex., Dallas—Bids will soon be asked 
for constructing reinf. conc. culverts and 
sewer in Ripley street, involving 456 ft. 
15-18 in. vitr. pipe and 12,500 cu. yds. earth 
and 10 cu. yds. rock trenching; total esti- 
mated cost $72,000. G. D. Fairtrace, City 
Ener. 

Texas, Houston—City is reported to be 
considering the construction of sewage dis- 
posal plant. Est. cost $75,000. E. E. Sands, 
City Engr. 

Wash., Seattle—City considering constr. 
of 6,180 ft. 8-in. sewer pipe; 400 ft. 10-inch; 
3,160 ft. 12-in. sewer pipe, 640 ft. 8-in. wood 
stave pipe, 830 ft. 10-in. wood stave pipe, 
3,160 ft. 12-in. wood stave pipe, etc., etc. 
Approx. cost, $54,000. 

Wash., Spokane—Commr. Leonard Funk 
reports that there is an immediate need for 
an enlarged sewer in the business district 
as present sewer, installed 25 yrs. ago, is 
much too small. 


WATER SUPPLY AND PURIFICATION 


Ark., Fort Smith—i16-in. water main 
broken on Wheeler Ave. Repairs: will be 
made at once. Pumps at the pumping sta- 
tion will also be overhauled; replacements 
on boilers and electric generator. 

Cal., Long Beach — Public Property 
Commr. authorized: to purchase 10,000 ft. of 
2-in., and 10,000 ft. 3-in. water pipe. 


Cal., Los Angeles—Approx. $500,000 -will 
be expended by City on impvts. and ex- 
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tensions of water department, if present 
plans are carried out. Projects contem- 
plated are as follows: Relaying old pipe 
and extensions to existing lines. Est. cost 
$125,000. Rebldg. Crystal Springs supply 
line; Est. cost $50,000; installing domestic 
and irrigation water meters, est. cost $50,- 
000; constr. of small reservoir at no. end 
of Western Ave., est. cost $14,000; instal- 
ling electrical pumping units at two city 
plants, est. cost $10,000; constructing roof 
on new San Pedro reservoir, est. cost $14,- 
000; (material bought and work started). 
Completing San Fernando dam, est. cost 
$40,000; increasing height of Chatsworth 
dam, est. cost $100,000; possible additional 
impvts., estimated at $100,000 

Cal., Pomona—Plans prepared for Con- 
solidated Water Co., for large reservoir 
near San Antonio Ave. and Mesa Ct.; also 
one mile high pressure line. 

Conn., Waterbury—Commr. Chas. H. 
Preston, of Bd. of Water Wks., believes he 
has found a remedy for the water supply 
situation in a new water shed, east of the 
city, which takes in Hall Meadow Brook 
and east branch of the Naugatuck. Water- 
shed varies in width from one to 2 mi.; 
area 13 sq. mi. Distance from proposed 
water supply to town of Waterbury via 
Torrington and Thomaston, is 20 miles. 

Fla., Santa Rosa—Navy Dept., Washing- 
ton, D. C., considering constr. of water 
and sewer systems here, at $16,500. 

ind., Auburn—Jno. W. Moore, Consult- 
ing Engr., Indianapolis, retained by City 
to devise some means of remedying the 
inadequate water supply. 

la., Greeley—$10,000 bond issue for water 
works improvements. 

Kan., La Crosse—City plans to improve 
water works system. Abt. $17,000 avail- 
able. W. B. Rollins & Co., 209 Ry. Ex. 
Bldg., Kans. City, Mo. 

Kans., Sylvan Grove— State Utilities 
Comn. has approved plans for water wks. 
improvements, which will consist of c. i. 
pipe, 2 pumps, wells, etc. Est. cost 
$7,000. W. B. Rollins & Co., 209 Railway 
Exchange Bldg., Kans. City, Mo., Engrs.; 
W. H. Briehan, City Clk. Bids soon to be 
asked. 

La., New Orleans—Treasury Dept., Su- 
pervising Architect’s office, Washington, 
will install water works in connection with 
Marine Hospital bldgs. 


A Word to the Wise! 


Protect your meters—with Ford Meter Boxes. 


Against freezing. Below zero temperature 
has no effect on meters installed in Ford Meter Boxes. 





Freezing impossible! 


Against tampering. Ford Meter Boxes pro- 


vide absolute all-year-’round protection! 


Against delays! You can double the day’s 


readings with Ford Meter Boxes on the job! 

















View Showing 
Cross Section 
of new 


| FORD 
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PAWL RECESS PACKING 
Ss GLAND 





Ford Expansion Coupling is 
— an improved fitting for connect- 
mone nail ing metersinto straight line pipes 




















The Forp METER Bor Oo. 
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Md., Baltimore — $100,000 appropriation 
will be expended by Water Dept. during 
1919, for 30,000,000-gal. pump at Mount 
Royal pumping station, $7,500 appropriation 
for turbo-generator to be used in motoriza- 
tion of auxiliary units in Mount Royal Sta- 
tion, and $26,000 for operating tables at 
Lake Montebello filtration plant. Walter 
E. Lee, Engr. 

Md., slaaneatown—City soon to ask bids 
for enlarg’ g filtr. beds at Bridgeport pump- 
ing plant to secure improved treatment of 
water from Antietam Crk., doubling capy. 
of filtr. plant; also install’g additional sedi- 
mentation tank. Abt. $200,000. J. McP. 
Scott, Pres. 

Mich., Kalamazoo—State ‘Hospital will 
build a 100,000-gal. rein. conc. reservoir, 
according to plans prepared by the Con- 
sulting Engr., M. J. C. Bellingham. 

Mich., Muskegon—W. J. Sherman, Con- 
sulting "Ener., Toledo, will make a detailed 
survey in near future for purpose of ex- 
tending city water system. 

Mich., Port Huron—City plans to issue 
bonds and have plans prepared for exten- 
sions to present water mains, to include 
installation of 2 centrif. pumps and water 
ewe. Abt. $55,000. E. Whitmore, City 

ner. 

Minn., Brainerd—City having plans pre- 
pared for water works and sewerage sys- 
tem. Engr. L. P. Wolff, 1000 Germania 
Life Bldg., St. Paul, making final plans. 

Minn., Foley—Water works and sewer 
system being considered. Engrs. Caute & 
Bradley, St. Cloud, Minn. Geo. E. Rice, 
Mayor. $40,000. 

Minn., International Falls—City consid- 
ering construction of water mains in vari- 


_ous streets. Abt. $10,000. D. Ross, local, 
Engr. 
Minn., Minneapolis — City considering 


construction of water softening plant near 
water filtration plant. $300,000. City Engr. 
F. W. Cappelen. 

Minn., Paynesville—City considering con- 
str. of water main extension; private plans. 
R. M. Abbott, City Rec. 

Mo., Weston—City plans to improve 
water works system. Wk. involves laying 
1,400 lin. ft. c. i. pipe and bldg. 55,000-gal. 
brick and conc. reservoir, pump, etc. C. 
E. McCrae, 314 Republic Bldg., Kans. City, 


ner. 
Mont., Fort Benton—City Council has 


passed resolution calling special meeting 
for Jan. 17th, to vote on issuance of $35,000 
bonds for improvement of water supply. 
M. L. Morris, Engr., Great Falls, is inves- 
tigating water supply conditions. 

Neb., Geneva—City voted bond issue of 
$10, 000° for purpose of improving water 
works system. 

N. J., Trenton—City considering laying 
10 in. iron water mains in various streets. 
About $20,000. H. C. Gregory, City Hall, 


'N. yr Perth Amboy—Bd. Aldermen has 
approved $60,000 bond issue to increase 
capy. of water works for city and Govt. 
service. Plans include installation of 
pumping plant and pipe lines. Ord. Dept. 
has agreed to install 16-in. wood pipe line 
to connect with system from Mattano Pl; 
also construct large pumping plant at Va- 
lentines Crossing bet. here and Metuchen, 
to cost $200,000. 

O., Akron—City contemplates bldg. new 
36-in. connection at Kent pumping station. 
Est. cost $30,000; also to acquire storage 
yds. and construct shops for Water Dept., 
at $10,000. 

O., Canton—Ord. passed authorizing city 
to issue bonds in sum of $39,000 for im- 
proving water works. W. Edgar Jackson, 
Clk. of Council. 

O., Cincinnati—Cuyahoga County will ex- 
pend $3,000,000 for purpose of extending 
water and light systems. 

O., Norwood—$50,000 water works bonds 
voted. W. R. Sacks, Aud. 

Okla., Altus—Bids soon to be asked for 
water works improvements. Est. cost, 
$103,000. Benham Eng. Co., 1300 Colcord 
Bldg-, Okla. City, Okla., Engrs. 


Okla., Kingfisher—City has plans _ 
Black & Veatch, Engrs., 507 Interstate 
Bldg., Kans. City, Mo., for water works 
improvements; constr. of distribution sys- 
tem by day labor. 

Ore., Pendleton—Ordinance for issuance 
of $20,000 water bonds for extension of 
Pendleton water system, passed by City 
Council. 


Salem, Ore.—State Engr. Percy A. Cup- 
per, has approved an application of the As- 
toria Water Comn., for permission to ap- 
propriate 16 second ft. of water from Big 
Crk., to furnish municipal water supply. 
Est. cost of project, $500,000. It involves 
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constr. of 30-in. pipe which will deliver 
water to existing reservoir. 

South Dak., Mitchell—Plans prepared for 
improving water works plant. Construc- 
tion of new power house and sinking of 5 
new soft-water wells may commence next 
spring. New plant will consist of moderate 
pumping station, 40x100 ft. in dimensions, 
with smokestack 90 ft. high, and will be 
equipped with a 125-h.p. boiler supplement- 
ing present one of same capy. The 1,500,- 
000-gal. per hr. pump will also be installed. 
The new wells will furnish at least 1,000,- 
000 gals water per day. Total est. cost 
$71,000. Sid Smith, City Engr. 

Tenn., Morristown — Southern Ry. (B. 
Herman, Engr.), Charlotte, N. C., will erect 
water pumping station near here. 

Tex., Houston—City has adopted plans 
and specifs. for impvts. to central water 
pumping station, to include 7 deep wells, 
deep well pumps, motors and electric gen- 
erators, all operated under unit system; 
use both steam and electricity to furnish 
power for daily pumping capy. of 10,000,000 
gals. Est. cost $160,000. E. E. Sands, City 
Engr., will ask bids about January 10th. 

Tex., Marshall—$10,000 bonds voted by 
city for water works construction. 

Tex., Miami—Plans drawn for septic 
tank here. $15,000. Bureau Yds. and 
Docks, Navy Dept., Washington, D. C. 

Tex., Palestine—$125,000 voted by City to 
purchase and improve Palestine Water 
Company’s plant. 

Utah, Castlegate—Utah Fuel Co. having 
plans prepared for water purification plant 
to include rapid sand filter, storage tanks, 
pumping plant and pipe lines. Abt. $40,000. 

Va., Norfolk—City Council has author- 
ized issuance of $70,000 bonds for water 
wks. improvements to include: Replacing 
of 4 wooden filters with conc. filters; over- 
hauling of wooden filters; installation of 
15,000,000-gal. electrically driven pump; 
wash filter pump with blower and neces- 
sary appliances, apparatus to _ substitute 
chloride of lime for liquid chloride when 
latter is unobtainable; 3 additional trans- 
formers and mechanical controllers for fil- 
ters; erection of filter shed; repairs and 
alterations to alum house, ete. Walter H. 
Taylor, Jr., City Engr. 

Wash., Seattle—City will proceed with 
the $3, 500, 000 project contemplated by the 
Water Dept., to increase present capy. of 


FOR A FEDERAL HIGHWAY COMMISSION 
At the Road Congress held in Chicago in December, 


the following Resolution was Unanimously Voted: 


Whereas, The President of the United States in 
his recent message to Congress, recognized the 
value of improved Highways in the general trans- 
portation system of the nation and definitely rec- 
ommended and urged their rapid development; 


and, 


Whereas, This work is necessary to give em- 
ployment to our returning soldiers and also to fur- 
nish worthy projects on which unemployed labor 
can be engaged during the period of readjust- 


ment; and, 


Whereas, We recognize the necessity for a well 
defined and connected system of improved high- 
ways in order to expedite the distribution of 
large volumes of food stuffs now wasted on ac- 


count of the lack of prompt and adequate high- 


way transportation and to better serve the eco- 
nomic and military needs of the nation; therefore, 


be it 


Resolved, That a Federal Highways Commission 
be created to promote and guide this powerful 
economic development of both highways and 
highway traffic and establish a National Highway 
System; be it further 


Resolved, That the present appropriations for 


Federal Aid to the states be continued and in- 
creased and the states urged to undertake exten- 
sive highway construction so as to keep pace with 
the development of this country and its transpor- 
tation needs, and in carrying out the provisions of 
the present Federal Aid Act or any amendment 
thereto that the State Highway Departments shall 
co-operate with the Federal Highway Commis- 


sion; be it further 


Resolved, That all governmental activities with 


respect to highways be administered by the Fed- 


eral Highway Commission. 











city water system. Swan Lake, west of 
the Cedar River headwks., will be trans- 
formed into a huge storage reservoir; a 
third pipe line will be built, new reser- 
voirs will be built and present storage 
reservoirs will be enlarged aside from en- 
larging and adding to the distributing sys- 
tem in the city proper. Supt. L. B. 
Youngs, City Water Dept. 

Wash., Seattle—Plans and specifications 
prepared for water mains in 9th avenue; 
1,180 ft. 8-in. ec. i. pipe, two 8-in. gates, 
ete. Approx. cost $4,800. 

Wash., Seattle—Capital Issues Commis- 
sion will be requested by City to permit 
issuance of $500,000 bonds for getting the 
Swan Lake water system under way. 

Wis., Florence—City considering im- 
provement of water wks. W. G. Kirchof- 
fer, Madison, Engr. 

Wis., Green Bay—Green Bay Water Co. 
contemplates installing 4 hydrants and 750 
ft. water mains. 

Wis., Oshkosh—Ord. introduced provid- 
ing for issuance of $50,000 water works 
bonds. 

Wis., Oshkosh—City considering water 
works improvements. Will issue bonds in 
sum of $50,000. Dan Wetzel, City Clk. 


BRIDGES AND BUILDINGS 


Ark., Glenwood—Plans and estimates be- 
ing made by Burnham Engineering Co., of 
this city, for a modern concrete hwy. 
ty + over the Caddo river. Approx. cost 
$45,000. 

Ark., Washington—Hempstead County 
considering construction of two steel 
bridges. R. L. Byers, County Clerk. 

Cal., Los Angeles—Provision made in 
Los Angeles road budget for bridge con- 
str., in sum of $150,000. It is possible 
bridge may be constructed from this fund, 
over the Big Tejunga wash on state high- 
way. 

Cal,, Los Angeles—Mayor suggests that 
City erect a $1,000,000 concrete bridge to 
span lake in Westlake Park as a war me- 
morial. Such a bridge, starting at 7th and 
Alvarado Sts., and extend’g to a connec- 
tion with Wilshire blvd., would furnish 
an outlet from sect. of the city south and 
west of park to one of the most popular 
routes to the beach. 

Cal., San Francisco—Telegrams sent to 
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WANTED. 


Position as Superintendent or Chief 
Operator of a water filtration plant. 15 
years’ experience in the construction and 
operation of water filtration plants of the 
rapid-sand, mechanical type. Best of ref- 
erences furnished as to ability and charac- 
ter. Adress Box G, care Municipal and 
County Engineering, 538 S. Clark St., 
Chicago. 


ASPHALT PLANT 
(Portable) 

FOR SALE 
MERRIMAN Plant in first-class con- 
dition—1800 to 2000 square yards 
capacity. SAVE $7,000. 

W. A. BROWNING 

DALLAS, TEXAS. 








California’s representatives in Congress 
asking their support for proposed bridge 
across Golden Gate. This bridge would 
give an all-rail route to Eureka, and also 
serve as a means of vehicle traffic with 
Marin Co. Supvr. Richard Welch urging 
necessity of constructing this bridge. 

Cal., Suisun—War Dept. has approved 
location and plans for new draw brdg. to 
be constructed across Hill Slough, a few 
miles east of here. Bridge will open travel 
to and from Grisly Island. Est. cost 
$10,000. 

D. C., Washington—Secy. McAdoo has 
directed Supervising Architect to call for 
bids and award. contracts at earliest pos- 
sible date for constr. of 38 bldgs., plans 
and specifis. for which are completed, and 
for 22 additional bldgs., plans for which 
are now about ready. 

Ida., Coeur D’Alene—Commrs. of Shos- 
hone Co. have appropriated $8,000 toward 
constr. of new bridge across Coeur D’ Alene 
river at Cataldo. Est. cost of bridge, $24,- 
000, of which amt. State Hwy. Comn. has 
agreed to contribute $8,000; Kootena Co., 
$8,000. 
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Idaho, Silver City—Owyhee County (Sil- 
ver City), Canyon County (Caldwell), and 
Ada County (Boise) plan to construct 5 
steel bridges over Snake River to connect 
counties. State will appropriate $50,000 to- 
ward cost.. Work will be done under su- 
pervision of State Hwy. Comn. 

lil., Chicago—Among the improvements 
being considered by City are the new 
bridges in downtown district, including one 
at Madison street. Est. cost $2,500,000. 

la., Cedar Rapids—City contemplates re- 
inf. cone. bridge over Cedar River, 1st Ave. 
Ergr. not selected. Bond election will be 
held soon. $20,000 to $25,000. 

la., Des Moines—City considering con- 
struction of bridge (conc.) at 18th street. 
Resoluticn instructing City Engrg. Dept. to 
draw plans for new structure will be pre- 
sented to Council. Estimated cost $300,000. 

la., Fort Dodge—Webster County consid- 
ering expendt. of $35,000 for bldg. bridges 
and Culverts. C. A. Snook, Engr. 

Kans., Kansas City—Karisas City Com- 
mrs. will hasten several public impvts. 
which have been delayed by the war. One 
of the first will be Central Ave. viaduct, 
which includes the James street viaduct— 
both structures being part of the traffic 
way system; next important impvt. will be 
the bldg. of the two Kansas side passenger 
stations; third enterprise is the construct. 
of a new viaduct at Seventh street. This 
connects with Armourdale. 

Ky., Louisville—Jefferson County may 
expend about $36,000 for bridge over Salt 
River. Wm. Krieger, County Judge. 

Md., Annapolis—Road Commr. Zouck, at 
request of Governor Harrington, has begun 
to make survey of proposed plan for bridg- 
ing the Chesapeake bay, in order to link 
the Western with the Eastern shore. Fol- 
lowing are the details of proposed bridge: 
Location, Bay Shore to Kent County; 
length, about 9 miles; approx. cost $10,000,- 
000; double-deck struct., with roadway 
above and below, r. r. and trolley track 
below. 

Mich., Benton WHarbor—Construction of 
concrete arch brdg. over Paw Paw River 
is under consideration by Board of Ber- 
rien County Commrs. It is expected work 
will begin in spring. 

Minn., Mora—Surveys made for bridges 
Nos. 3009 and 3010 by State Hwy. Comn.; 
survey also made for bridge over Ground- 





should result. 


prices. 


In view of the fact that restrictions on 
highway work have been removed by the 
action of the War Industries Board, the 
Fuel Administration, the Railroad Admin- 
istration, and the United States Highways 
Council, a great revival in road building 
In my judgment, no more 
effective means of insuring employment, 
particularly to unskilled labor, 
transition period from war to peace, can 
be devised than the vigorous prosecution 
of all public improvement work. 
lieve it would be better to go ahead 
with road work wherever it is needed 
rather thanto wait for a period of lower 
The benefits of improved high- 


A GREAT REVIVAL IN ROAD BUILDING - 


Among the last of the communications to State Highway De- 
partments by the late Logan Waller Page, Director U. S. 
Bureau Public Roads, wasthe following (dated Nov. 25, 1918): 


pended. 


in the 


I be- 


ways are immediate, to say nothing of the 


great desirability of having all labor em- 
ployed and money active. 


Federal aid funds already available, and 
those which will be made available July 1, 
1919, will aggregate $50,000,000, of which 
amount not over $5,000,000 has been ex- 
It is quite probable, therefore, 
that State and Federal funds for construc- 
tion purposes, will, during 1919, run well 
over $100,000,000. This should constitute 
a material factor in carrying on the vigor- 
ous year’s work. 


Every assistance which the Bureau of 
Public Roads can render will be available 
to the States in dealing with the various 


problems which may arise. | 
a 
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house river. Kanakec Co. <A. V. Sander, 
Aud. 


Minn., Pine River—Cass County, Walker, 
Minn., contemplates constr. of 3 bridges in 
1919. A. W. Moulster, Pine River, Engr.; 
Cc. D. Bacon, Aud. 


Mo., . Boonville—Plans and_ specifs. for 
proposed construction of following steel 
bridges have been submitted to the County 
Commrs.: Graulick, Ben Wagner, Ruston, 
Thomas Davis, Purdue, Hemenway and 
Chandler road brdgs. 


Mo., St. Louis—City considering issuing 
bonds in sum of $1,000,000 for bldg. ap- 
proach to free bridge and $10,000,000 for 
constructing cone. hwy. covering Des Peres 
River. L. R. Bowen, City Engr. 


Mont., Helena—State Hwy. Commission 
will take up final survey for the $150,000 
bridge over the Yellowstone river at Hunt- 
ley. Reconstruction of the brdg. is one of 
the most difficult problems state has fur- 
nished to the engineers of the hwy. comn. 
In order to make the bridge safe, the cur- 
rent of the river at its site must be con- 
trolled, and jetties and a south approach 
to the bridge will have to be built. M. S. 
Curran, Asst. Engr. of the Highway Comn. 
will make final survey. 


N. J., Trenton—Plans and specifications 
to be prepared for the construction of 
bridge over the creek on the Windsor- 
Sharon road. Est. cost $7,000. 


N. Y., Buffalo—Plans being considered 
for cone. bridge, 3,000 ft. long, over Ni- 
agara River betw. Massachusetts Ave., this 
city, and Fort Erie, Ontario. Bridges also 
planned for Michigan and Bailey Aves. A. 
C. Janni, Engr., 14 John St., New York 
City. 

N. Y., Glens Falls—Board of Supvrs. are 
considering the construction of a bridge 
across the Hudson river at Riparius bet. 
the towns of Chester and Johnsburg. Ap- 
prox. cost $50,000. 


N. Y., Lake George—Bridge planned 
over creek at Dunham’s Bay. Approx. 
cost $6,000. County Clk., Warren County. 

N. Y., Schoharie—$3,800,000 bonds au- 
thorized for bridge construction. 

N. Y., Watertown—Bids will be received 
about March 15th for constr. of a conc. 
viaduct 1,000 ft. long and 60 ft. wide. Est. 
cost $300,000. Cone. Steel Engrg. Co., 
Eners., 21 Park Row, New York City. 


Ohio — Following counties contemplate 
construction of bridges and _ buildings: 
Union County, several ,county hwy. 
bridges and new bldgs., at cost of $100,000; 
Wood Co., bridges, $100,000; bldgs., $1,000,- 
000; Trumbull Co., bridges, $250,000; mar- 
ket house, $8,500, ete. 

O., Akron—Bd. of Co. Commrs. has in- 
structed Co. Engr. to prepare plans for 
new bridge over old canal ditch on Ash 
street—a former county hwy.; plans will 
also be prepared for conc. bridge to be 
erected at Brittain on Akron-Canton road. 

O., Cincinnati—Plans being discussed by 
Bd. of City Commrs. for constr. of con- 
crete viaduct at Monmouth and Eleventh 
Sts. Approx. cost $150,000. 


Ohio, Cleveland—City Plan Commission 
is making study of traffic conditions to as- 
certain whether proposed connecting of the 
old Superior viaduct to St. Clair Ave., with 
a “‘jackknife’”’ bridge is warranted. Con- 
necting old viaduct and converting it into 
a suitable thoroughfare from St. Clair 
Ave. to W. 25th St. would cost approx. 
$2,000,000. . 

Ohio, Girard—The Brier Hill Steel Com- 
pany has offered to aid in the expense of 


_.building the Liberty street viaduct, to the 


extent of $260,000: village, township and 
county to pay $125,000. Estimated cost of 
bridge is $385,000. Company desirous that 
bridge be built on account of important 
railroad changes and impvts. closely allied 
with its great industrial development. 

O., Sandusky—Public Impvts. in San- 
dusky and Erie County expected to be 
rushed to completion now, as soon as fed. 
ban on materials is lifted. One of the 
proposed impvts. is the bridge over San- 
dusky Bay which was estimated to cost 
$1,200,000. Columbus avenue subway may 
also become a reality. Est. cost, based on 
after the war prices of materials, $253,500; 
road impvts. costing abt. $300,000 will be 
started in county next season. 

Ore., Coquille—Coos County Court has 
finally agreed to provide $12,000 in budget 
for constructing bridge across river at 
Powers. 


Ore., Portland—Sherman County Court 


has been notified by the State Hwy. Comn. 
that if they will provide an equal amount 


($25,000) with Wasco Co., the Comn. will 
construct the bridge across the Deschutes 
river on Columbia River hwy. Wasco 
County has already agreed to appropriate 
its share. 


Pa., Pittsburgh—Co. Commrs. have. made 
inspection of several approaches suggested 
for proposed McKees Rock bridge that will 
span Ohio river—Cal. Ave. to Island ave- 
nue. Two plans prepared by Engr. J. G. 
Chalfont for approach on so. side of river. 
Original estimate of structure $1,500,000; 
but if built with larger spans it will cost 
$2,500,000. 


R. |I., Pawtucket—City has plans pre- 
pared by Haven & Doty, Archts., 220 Dev- 
onshire St., Boston, Mass., for bldg. 3 
span cone. arch brdg., 180 ft. long, 60 ft. 
wide, over Blackstone River on Exchange 
St., to replace iron bridge. Abt. $100,000. 


Tenn., Knoxville—City will soon ask bids 
for constr. of rein. conc. . viaduct (Gay 
street brdg.) across Southern Ry. tracks; 
viaduct 9C0 ft. long, 60 ft. wide; $150,000 
now available from sale of bonds. City 
considering vote on $200,000 additional 
bonds. Jno. J. Flenniken, Commr. Sts. and 
Public Improvements. 


Tex., Brownsville—Conference may be 
held bet. 20th and 30th of this month to 
make arrangements for constr. of interna- 
tional bridge bet. this place and the Mexi- 
can side of the river. Invitations to attend 
have been mailed to Governor Hobby of 
Texas and the Governors of the provinces 
in Mexico that border the river. 


Va., Lawrenceville—Brunswick County 
has decided on extensive brdg. work over 
streams crossing hwys. of county. Plans 
call for constr. of 7 new bridges which will 
cost over $100,000. Work may begin in 
early spring. i 

Wis., Milwaukee — City will construct 
new conc. viaduct to span the r. r. yds. 
and Meriominee, to replace present steel 
structure. Work on first unit (the south 
end) will be started soon after first of the 
year and will cost abt. $200,000. City may 
also construct two county bldgs. requiring 
an expendt. of $3,000,000. 


Wis., Racine—Racine County considering 
building court house. Est. cost bet. $250,- 
000 and $300,000. 

Wash., Seattle—Capital Issues Comm., 
Wash., D. C., has approved the issue and 
sale of $245,000 worth of bonds for purpose 
of completing the bridge across Lake 
Washington canal at 10th Ave., N. E. 








LOYALTY 


This Publication has re- 
mained true to its field 
throughout the war. 


No effort was made to con- 
vert Municipal and County 
Engineering into a shipyard 
or cantonment newspaper 
when business was slack in 
the public works field. 
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DRAINAGE AND IRRIGATION 


Ark., Newport—Newport Levee Dist. has 
approval of Capital Issues Comm. on $200,- 
000 bonds.to extend levee sys., to protect 
Newport from White River floods. Wk. 
requires 225,000 cu. yds. earth to raise 
present levee and build new levees; also 
build sluiceways, etc. Morgan Energ. Co., 
Engr., Memphis, Tenn., has_ prepared 
plans. 

Ariz., Phoenix—Survey of Horseshoe and 
Diversion dam projects of Paradise Verde 
irriga. project has been’ completed, and sur- 
vey of canals and laterals for irrig. system 
will be started immediately. Geo. Sturte- 
vant, Proj. Mer. 

Cal., El Centro—Directors of Imperial 
Irrig. Dist. having estimates prepared for 
raising Volcano Lake Levee, after com- 
pletion of present Sherer-Crowley contract; 
raising Solfatara levee, extending and rais- 
ing Saiz levee; constructing spur levees on 
Voleano Lake Levee with rock revetment, 
rock and brush wk. to change present river 
discharge to low ground so. toward Pes- 
cador Basin. C. K. Clarke, Ch. Engr. 


Cal., Redding—Happy Valley Irrig. Distr. 
will. expend approx. $100,000 for constr. 
work. One important item is Hoover tun- 
nel, a mile long, which will cost $87,500. 
Tunnel will be cut off for main canal, 
which otherwise would have to be built 
through shale rock. 


Cal., San Diego—Plans being prepared 
for constr. of an earth-filled dam to be 
built in Powder Canyon for floor protection 
in Switzer Canyon. Dam will be 30 ft. 
high and abt. 200 ft. long with reinf. conc. 
face. Total est. cost bet. $15,000 and $20,- 
000. Geo. Cromwell, Engr. 


Cal., San Francisco—Sacramento Valley 
West Side Canal Co. and Sacramento Val- 
ley Irrig. Co. authorized to expend approx. 
$400,000 for constr. an extension to the ir- 
rigation system. 


Cal., Stockton—Directors Turlock & Mo- 
desto Irrig. Dist. contemplate constr. of 
storage reservoir which, when completed, 
will hold 260,000 acre. .ft. of water. A. J. 
Wyley, Conslt. Engr., Boise, Ida. 


Idaho, Boise—Application of Snake River 
Irrigation District to issue $300,000 worth 
of bonds approved by Capital Issues Com- 
mittee of Washington. This will assure 
the completion of a reorganization scheme 
for the irrigating district known as Chat- 
tin Flats, lying on north bank of the Snake 
River at the southernmost point of Ada 
County in Grandview precinct. 

Idaho, Camas—Election will be held to 
vote on issuance of bonds in sum of $675,- 
000 for purpose of constructing the irriga- 
tion works of the Camas Mutual Irrigation 
District. 


la., Logan—Bids will be received in Jan- 
uary for constr. of Upper Willo Draing. 
Dist. No. 2, Harrison and Monona Coun- 
ties, consisting of constr. of main ditch, 
11.66 mi. long and a number of short later- 
als, involving 520,786 cu. yds. excav. J. M. 
Albertson, Co. Aud. 


Minn., Minneapolis—Ramsey County may 
construct county ditch in twp. of New Can- 
ada, termintting at Wakefield lake. with 
two. branches. Petition filed. County 
Enegr., F. J. Armstrong. 


Mont., Missoula—Plans for irrigation of 
5.000 acres of logged-off land near Trout 
Crk. (property of Anaconda Copper Mining 
Co.), are well along. Work will begin in 
near future. 


Mont., Missoula—Preliminary survey of 
Missoula river valley from Missoula _ to 
Hudson being made by irrigation engineers. 
F. M Crowe, Megr., Flathead Irrigation pro- 
ject. 


Nev., Reno—Largest irrig. sys. in this 
sect. of the state will be increased to pro- 
ducing capy. by adding 20 ft. to height of 
Sauaw Valley dam on Willow creek, 20 
miles west of Tuscarora. 


Ore., Medford—Surveyors of Medford 
Irrig. Dist., which recently voted bond of 
$1,500,000 with which to install irrig. sys., 
covering 20,000 acres, now engaged in sur- 
vey of main line of canal from Big Butte 
crk. to the valley. Data forwarded to State 
Engr. Lewis concerning project, and his 
approval is expected. 

Ore., Salem—State Engineer, Percy A. 
Cupper, has approved applications for con- 
struction of the Eagle Lake reservoir; also 
Looking Glass Lake reservoir, Baker Coun- 
ty. Storage of 1,371 acre feet of water at 
head of Main Eagle creek is planned; 
water to be delivered to the Sparta Irrig. 
Co., at the head of its ditch on West 
Eagle Crk. 
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ENGINEERS’ AND CONTRACTORS’ DIRECTORY 

















JOHN W. ALVORD :: CHAS. B. BURDICK 


Consulting Engineers 
Sewerage Water Works 


CHICAGO, ILLINOIS. 


Water Supply 
HARTFORD BUILDING, 


Mem. Amer. Soc. Mech. Engrs 


Cs M. GARLAND Assoc. Amer. Ins’t Elec. Engrs. 
CONSULTING ENGINEER 
STEAM, GAS AND ELECTRICAL 
Rate Investigations—Appraisals and Reports. 





Reduction of Fuel and Power Costs—Power and Gas Plants 
Designed for Economy. 


First National Bank Building CHICAGO, ILL. 














MASON L. BROWN & SON 


CIVIL ENGINEERS and LANDSCAPE GARDENERS 
820 to 824 Chamber of Commerce, DETROIT, MICH. 


Surveys, Electric Railways, 

Plans, Sewerage, Water Supply, 
Specifications, FOR < Paving, Macadamizing, 

* Estimates, Parks, Cemeteries, : 
Superintendence, Development of Suburban Properties. 


SAMUEL A. GREELEY 


64 W. Randolph St. CHICAGO, ILL. 
Hydraulic and Sanitary Engineer 





Water Supply and Purification. Treatment of Sewage, 
Garbage and Industrial Waste. Construction, 
Operation and Valuation. 














CHAS. BROSSMAN 
CONSULTING ENGINEER 


Water Supply. Sewerage and Disposal. Lighting 
Plants—Supervision of Censtruction and Reduction 
in Operating Cost. Appraisals—Expert Testimony. 


Merchants Bank Building INDIANAPOLIS, IND. 





J. W. HOWARD, Consulting Engineer 
PAVEMENTS AND ROADS 


Laboratory Analyses and Tests of all Materials 


Construction Inspected. 29 Years Experience. 


1 Broadway, NEW YORK. 














CHICAGO PAVING LABORATORY 
LESTER KIRSCHBRAUN, Ch. E., Director 
CONSULTING and TESTING ENGINEERS 
PAVEMENTS and PAVING MATERIALS 
160 N. FIFTH AVE., CHICAGO 
Reports, Specifications, Plant, Street and Laboratory Inspection. 


SAM. L. JONES, Consulting Engineer 
PAVEMENTS and ROADS 


Specifications, Estimates and Cost Systems 
807 Second Nat’! Bank Bldg. | CINCINNATI, OHIO 








CITY-WASTES DISPOSAL CO. 


(Organized from Staff of Col. Geo. E. Waring, Jr.) 
Consulting Engineers. Specialists in Drainage, Sewer- 
age and Sewage Disposal. Preliminary Investigations 
and Estimates, Surveys, Plans and Supervision. 

Sanitary Examinations and Reports. 


45 Seventh Avenue. NEW YORK. 
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W. G. KIRCHOFFER 


Sanitary and Hydraulic Engineer 


Water Purification Sewerage 
Land Drainage 


MADISON, WIS. 


Water Supplies 
Sewage Disposal 


22 N. Carroll St. 








CHARLES E. COLLINS 


Mem. Am. Soc. C. E. 
CONSULTING ENGINEER 
Water Supply, Water Power, Sewerage, Sewage Disposal, 
Supervision of Construction and Operation, Valuations. 
Philadelphia, Pa. 





Drexel Building, 


ALEXANDER POTTER, C. E. 


HYDRAULIC ENGINEER AND SANITARY EXPERT 
50 Church St., New York City. 


Sewerage and Sewage Disposal, Water Supply and 
Purification, Water and Electric Power. 


Valuations of Existing Plants where MUNICIPAL OWNERSHIP is Con 
templated — Expert Testimony — Plans and Estimates. 











DOW & SMITH 


CHEMICAL ENGINEERS 
CONSULTING PAVING ENGINEERS 


A. W. DOW, Ph. B. F. P. SMITH, Ph. B. 
Mem. Amer. Inst. Ch. Engrs. Mem. Amer. Soc. Civil Engrs. 


Asphalt, Situmens, Paving, Hydraulic Cement, Engineering Materials. 
2131-3 E. 23rd Street NEW YORK CITY 











THE W. J. SHERMAN CO. 


Successers to The Riggs & Sherman Co. Established in 1897. 
TOLEDO, OHIO. 


Reports, Examinations and Appraisals of Existing Improve- 
ments made. Surveys, Plans, Specifications, Estimates 
and Superintendence of New Work. Consulta- 
tion, Inspection and Tests of Materials. 
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W.S. SHIELDS 
CONSULTING ENGINEER 


Municipal Improvements. Water Supplies and Water 
Works Systems. Sewers and Sewage Disposal. 
Pavements and Roads. 


CHICAGO, ILL. 





Hartford Building. 








Paving. 
Road Oils. 


Bitumens, 
Asphalts, 


Consultation, 
Specifications, 


Testing, 
‘Inspection, 


ISAAC VAN TRUMP 
ENGINEERING CHEMIST 


2337 South Paulina Street. CHICAGO, ILL. 








SULLIVAN, LONG & HAGERTY 
GENERAL CONTRACTORS 


Builders of Sewer Systems and Water Works Plants. 
Ilome Office, BESSEMER, ALA. 








If you want a sure, durable 
and reliable road surface, buy 


MEDAL BLOCK 
The Block with experience behind it. 
Oldest in service. Uuexcelled in quality 


Medal Paving Brick Company 
CLEVELAND, O. 











UVALDE 
ASPHALT PAVING COMPANY 


1 Broadway, NEW YORK. 7. 











CHLORIDE OF LIME 


FOR PURIFYING WATER 


PENNSYLVANIA SALT MANUFACTURING CO. 
115 Chestnut Street, PHILADELPHIA, PA. 














ACME 


Manholes, Catch Basins, Inlet Basins, 
Park Basins (All Styles) 


REGULAR AND SPECIAL 
GRATES OR STRAINERS 
FOR SEWER PIPE. 


BUILDING COLUMNS OF 
ALL DESCRIPTIONS 


SEND US YOUR SPECIFICATIONS 


MADISON FOUNDRY CO. 


927 Addison Road, CLEVELAND, OHIO. 
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Selling 
Municipal Bonds 


When a county, city or town desires to sell 
an issue of bonds it usually prepares for publica- 
tion a notice describing the issue and inviting 


sealed offers of purchase. The purpose of this is 
to let a number of buyers compete for the bonds, 
thus assuring a good price. 


This method of selling bonds is an excel- 
| lent one—provided the notice of sale is given proper 
publicity. 


Municipal bonds are usually purchased by 
investment bankers. There are several hundred 
investment dealers making a specialty of munici- 
pal bonds. Their offices are in the larger cities. 
Local advertising of a bond offering has litt!e or 
no chance of reaching these big cities or the bank- 
ers in them. 


The connecting link between the borrow- 
ing municipality and the hundreds of municipal 
bond buyers scattered throughout the country is 
THE BOND BUYER, a daily and weekly 
newspaper devoted exclusively to municipal bond 
news and relied upon by all municipal bond 
dealers for advance reports of contemplated 
| municipal financing. 


Thousands of counties, cities and towns 
advertise all bond offerings in THE BOND 
BUYER. Under the laws of New Jersey, all 
bond issues must be advertised in a financial news- 
paper, and it is a fact that nine municipal bond 
issues out of ten issued by New Jersey communi- 


ties are advertised in THE BOND BUYER. 


The rate for inserting official notices of 
bond sales in THE BOND BUYER is low. 
When you are contemplating the offering of 
bonds, write for a copy of THE BOND BUYER 
and let us explain how we can increase the premium 
on your bonds. 


The Bond Buyer 











The Authority on Municipal Bonds 


| 67 Pearl Street 
NEW YORK, N. Y. 
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East Iron and Machine Company 


LIMA, OHIO 


The Pioneer Manufacturers of STEAM MELTING ASPHALT PLANTS 
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MERRIMAN 
Steam Melting Asphalt Plant 


Illinois alone is planning to build 4,800 miles 
of hard-surface roads at a cost of $60,000,000, 
and many other states are getting in line. 
The good roads movement is gaining terrific 
momentum. Prepare now to handle this 
unprecedented volume of road construction 
work. Place orders now for Merriman 
One-Car Steam Melting Asphalt Plants. 


soe Write for Information. 








Equal to 
the Best 














PROMPT DELIVERIES. 





MURPHYSBORO PAVING BRICK COMPANY 
“EGYPTIAN” BLOCK [: 





Surpassed 
by None 











MURPHYSBORO, ILLS. 
LET US QUOTE YOU PRICES. 








American Cast Iron Pipe 


Company 


MANUFACTURERS OF 








Birmingham, Ala. 
Columbus, Ohio 
Minneapolis, Minn. . 
New York City . ; . , No. 1 Broadway. 
Chicago, Ill. 512 First National Bank Building. 
Dallas, Texas. : ‘ ; ; . 1217 Praetorian Building. 
Kansas City, Mo. 716 Scarritt Building. 
San Francisco, Cal. . : . g . 711 Balboa Building. 
Los Angeles, Cal. 339 Citizens National Bank Building. 


BIRMINGHAM, ALA. 


SALES OFFICES: 


. . ‘ ‘ Box 908. 
607 New Hayden Building. 
712 Plymouth Building. 


Se 


WM. E. DEE COMPANY 


CHICAGO, ILL. 
WE MANUFACTURE 


D & D Safety Cover 


GUARANTEED NOT TO 
RATTLE OR DISH 


30 North La Salle Street. 


Full Line of MANHOLE and 
CATCH BASIN COVERS 
of all Kinds. 








Holzbog Sanitary Garbage Carts are smell-tight and can’t leak. 


Send for nen f 
it intere 






GEO. H. HOLZBOG & BRO. 


Manufacturers of Sanitary Carts, Ambulances and Litters 
JEFFERSONVILLE, IND. 


Littleford Tar Heaters 


The Proof of the Heater is in the Heating 


Built in sizes 
ranging from 
50 to 908 
gallons. 


Especially 


adapted for 
road and 
street con- 
struction and 
maintenance 


A work. 
ie Write for 


Catalog. 


a ee 


“ie, - Ss 
LITTLEFORD BROS., 460 E. Pearl St., Cincinnati, Ohio. 





BEST EXTENSIBLE TRENCHING BRACE MADE 


KALAMAZOO FOR! & MACHINE co. 


694 EAST MAIN STREET. 














SLUICE GATES 
Shear, Flap and Butterfly Valves 
FLEXIBLE JOINTS 


COLDWELL- WILCOX CO. 


NEWBURGH, N. Y. 





South Water Street 
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BUYERS’ GUIDE 














Armor Plates. 
Truscon Steel Co. 


Asphalt, 
The Barrett Co: 
Standard Oil Co. (Indiana) 
Standard Oil Co. (New Jersey) 
Uvalde Asphalt Paving Co. 

_ Warren Asphalt Paving Co., The 


Asphalt Filler. 
The Barrett Co. 
Standard Oil Co. (Indiana) 
Warren Bros. Co. 


Asphalt Floors. 
The Barrett Co. 
Warren Bros. Co. 


Asphalt Machinery. 
Alger Supply Co. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 


Asphalt Plants. 
k. C. Austin Co., Ine. 
East Iron & Machine Co., The 
Warren Bros. Co. 


Asphalt Railroad Plants. 
Cummer & Son Co., The F. D. 
fast Iron & Machine Co., The 
Warren Bros. Co. 


Asphalt Surface Heaters. 
Alger Supply Co. 


Asphalt Tools. 
Alger Supply Co. 
Warren Bros. Co. 


Asphalt Tool Wagons. 
Alger Supply Co. 


Auto Fire Apparatus. 
Federal Motor Truck Co, 
Garford Co., The 
yeneral Motors Truck Co. 
— Motor Truck 

0. 

International Motor Co. 
Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Pierce-Arrow Motor Car Co. 
G. A. Schacht Motor Truck Co. 
Service Motor Truck Co. 
J. C. Wilson Co, 


Back Fillers, 
F. C. Austin Co., Inc. 
Pawling and Harnischfeger. + 
Waterloo Cement Mach. Corp. 


Bar Benders. 
Koehring Machine Co. 


Bar Cutters. 
Koehring Machine Co. 


Bars, Reinforcing. 
Truscon Steel Co. 


Binders, Road. 
Barrett Co., The 
Standard Oil Co. (Indiana) 
Uvalde Asphalt Paving Co. 
Warren Bros. Co. 


Bitulithic Pavements. 
Warren Bros. Co. 


Blasting Powder, 
E. I. DuPont DeNemours & Co. 


Braces, Exten:ion. 
Kalamazoo Fdy. & Machine Co. 


Brick Rattlers. 
Olsen & Co., Tinius. 


Brick-Testing Machinery. 
Tinius Olsen Testing Mach. Co. 


Bridges. 
Beach Mfg. Co. 
Lewis-Hall Iron Works. 


Buckets, Dredging, Excavating 
and Sewer. . 
Pawling and Harnischfeger. 


Buckets, Dumping. 
Pawling and Harnischfeger. 


Calculators. 
Kolesch & Co. 


Car Unloaders. 


F. C. Austin Co., Inc. 
Heltzel Steel Form & Iron Co. 


Carts, Street Cleaners. 
Holzbog & Bro., Geo. H. 


Castings. 


American Cast Iron Pipe. Co. 
Warren Foundry & Machine Co. 


Cast Iron Pipe. 


American Cast Iron Pipe Co. 
Warren Foundry & Machine Co. 


Catchbasins. 


Dee Co., Wm. E. 
Madison Foundry Co. 


Cement, Portland. 
Portland Cement Association. 


Cement Testing. 
Kirschbaum, Lester. 


Cement Testing Machinery. 
Tinius Olsen Testing Mach. Co. 


Chimneys, Concrete. 
Mensch, L. J. 
Truscon Steel Co. 


Chimneys, Steel. 
Lewis-Hall Iron Works. 


Chloride of Lime. 
Pennsylvania Salt Mfg. Co. 


Chlorine, Liquid. 
Wallace & Tiernan Co., Inc. 


Chutes, Concrete. 
Heltzel Steel Form & Iron Co. 


Concrete Mixers. 
F..C. Austin Co., Ine. 
Koehring Machine Co. 


Concrete, Reinforcement. 
Truscon Steel Co. 


Concrete, Tanks. 
Mensch, L. J. 


Conduits. 
Cannelton Sewer Pipe Co. 
Truscon Steel Co. 


Conduit Rods, 
Stewart, W. H. 


Conduits, Wood, Creosoted. 
Republic Creosoting Co. 


Consulting Engineers. 
Alvord, John W. 
Brossmann, Chas. 

City Wastes Disposal Co. 
Collins, Charles E. 
Dow & Smith 

Garland, C. M. 

Samuel A. Greeley 
Howard, J. W. 

Jones, Sam L. 
Kirchoffer, W. G. 
Kirschbraun, Lester. 
Potter, Alexander 
Sherman, The W. J. Co. 
Shields, W. S. 

Van Trump, Isaac. 


Contractors. 
City Wastes Disposal Co. 
Sullivan, Long & Hagerty 
Warren Bros. Co. 


Contractors’ Tools and Machinery. 
Alger Supply Co. 
Austin-Western Co., Ltd., The 
Holzbog & Bro., Geo. H. 
Littleford Bros. 


Contractors’ Wagons. 
Austin-Western Co., Ltd., The 
Holzbog & Bro., Geo. H. 


Conveying Machinery. 
Pawling & Harnischfeger. 
Portable Machinery Co., Inc. 


Cranes and Hoists, 
F. C. Austin Co., Inc. 
Heltzel Steel Form & Iron Co. 
Pawling and Harnischfeger. 


Creosote. 


The Barrett Co. 
Republic Creosoting Co. 


Creosoted Wood Block. 


(Factory Floors, Bridge Floors) 
Republid Creosoting Co. 


Crushers, Rock and Ore. 


Austin-Western Road Machin- 
ery Co., The 
Beach Mfg. Co. 


Crushed Stone. ; 
Cleveland Stone Co., The 


Culvert Molds. 
Austin-Western Co., Ltd., The 


Culvert Pipe, Cast Iron. 


American Cast Iron Pipe Co. 
Beach Mfg. Co. 
Warren Foundry & Machine Co. 


Culvert Pipe, Vitrified. 


Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., Wm. E. 
Vitrified Pipe Mfrs, Assn. 


Culverts. 


Beach Mfg. Co. 
De Smet Quartz Tile Co. 
Truscon Steel Co. 


Curb and Gutter Forms. 


Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Curb Bar. 
Truscon Steel Co. 


Curbing, Sandstone. 
Cleveland Stone Co., The 


Direct Oxidation Process. 
Direct Oxidation Process Corp. 


Drag-Line Excavators. 


F. C. Austin Co., Inc. 
Pawling and Harnischfeger. 


Drain Tile. 
Dee Clay Mfg. Co., W. E. 


Dryers. 
Cummer & Son Co., The F. D. 


Dump Cars. 


Austin-Western Road Machin- 
ery Co., The 


Dump Carts. 
Holzbog & Bro., Geo. H. 


Dump Wagobs. 
Austin-Western Road Machin- 
ery Co., The 
Beach Mfg. Co. 
Holzbog & Bro., Geo. H. 


Dust Laying Compound. 


The Barrett Co. 
Standard Oil Co. (Indiana) 


Dynamite. 
BE. I. DuPont DeNemours & Co. 


Edge Protector. 
Truscon Steel Co. 


Engines. 
Wisconsin Motor Mfg. Co. 


Engineering Instruments. 


Kolesch & Co. 
Lufkin Rule Co., The 


Excavating Machinery. 
F. C. Austin Co., Inc. 
Buckeye Traction Ditcher Co. 
Koehring Machine Co. 
Pawling and Harnischfeger. 


Expansion Joint Compound. 


The Barrett Co. 
Truscon Steel Co. 


Explosives. 
E. I. DuPont DeNemours & Co. 





Fillers (Paving Joint). 
The Barrett Co. 


Fire Brick. 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. E. 
Flue Liners. 


Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. E. 
McNutt, Lewis 


Forms, Sidewalks, Curb & Gutter. 


Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Forms, Road. 


Heltzel Steel Form & Iron Co. 
Truscon Steel Co, 


Forms (Sewers & Conduits). 
Heltzel Steel Form & Iron Co. 


Forms (Wall Blidg., Construction, 
Ete.). 


Heltzel Steel Form & Iron Co. 


Gas Pipe. 


American Cast Iron Pipe Co. 
Warren Foundry & Machine Co. 


Gasoline and Kerosene Pumping 
Engines. 


Wisconsin Motor Mfg. Co. 


Gas Pipe. 
American Cast Iron Pipe Co. 
Graders. 
Austin-Western Road Machin- 
ery Co., The 


Graders, Elevating. 
Koehring Machine Co. 


Graders, Turbine. 
Koehring Machine Co. 


Heaters (Rock and Sand). 
Littleford Bros, 


Heating Wagons (Oil and Tar). 
Littleford Bros. 


Hoists (Concrete, Gasoline and 


Hand). 
Pawling and Harnischfeger 


Hoists, Electric. 
Pawling and Harnischfeger. 


Hoists, Steam. 
Lewis-Hall Iron Works. 


Hot Mixers. 
F. C. Austin Co., Ine. 
Koehring Machine Co. 


Intets (Sewer). 


Dee Co., Wm. E. 
Madison Foundry Co. 


Insulating Material. 
The Barrett Co. 


Joint Fillers. (Paving). 
The Barrett Co. 


Kettles (Portable). 
Cummer & Son Co., The F. D. 


Locomotives. 
Bell Locomotive Works, Inc. 


Manhole Covers. 


Madison Foundry Co. 
Dee Co., Wm, E. 


Meter Boxes. 
Ford Meter Box Co., The 
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WM. E. DEE CLAY ‘MEG. CO. 


Proprietors of MECCA CLAY WORKS 
MANUFACTURERS OF 


STANDARD AND DOUBLE STRENGTH 


Sewer Pipe, Drain Tile, Culvert Pipe, Well Tubing, 
Flue Lining, Wall Coping and Fire Brick. 


WORKS | Nee oert, Vermillion County, Ind. on C. &E-1. R. R. Chicago Office, 30 N. LaSalle St. 














THE CUMMER ROAD ASPHALT PLANT 


Three Sizes. Three Units. Capacity 750, 1250 and 1800 Square Yards 2-inch Top or Macadam Daily 


THE CUMMER ONE-CAR ASPHALT PLANT 


Capacity 2000 Square Yards 2-inch Top or Macadam Daily 
THE F. D. CUMMER & SON COMPANY, CLEVELAND, OHIO 


Plants in Stock Can Show Them in Operation 








-~ Grand Prize Panama-Pacific 
N ew Automatic Cement Tester International Exposition, 1915. 
Manufacturers of Cement, Cuncrete, Brick and Road Material 

Testing Machines and All Auxiliary Laboratory Apparatus 


Tinius Olsen Testing Machine Co. *°SRfr'horvyata ba, 











SEWER PIPE orn ns 


Segment Sewer Block, Drain Tile, Hollow Build- ‘ —_ 
ing Block, Flue Lining, Wall Coping, Etc. } 
LEWIS McNUTT 


28 South Walnut St. BRAZIL, INDIANA. 


SEWER PIPE OF QUALITY ‘“**"Sieteurvaryee oO 


The pipe that WON THE TEST for crushing strength before the Louisville Sewer Commission,*showing an average 
CRUSHING STRENGTH OF 43 PER CENT HIGHER than competitors’ samples. Just a little 


better than the rest. Write us today for particulars. 


CANNELTON SEWER PIPE CO... Canneliton, Ind. 



























Faultless Service in Every Respect wuen raxinc measurements 


That’s what you can rest assured you are getting when you use 


_... LY FAIN TAPES™ y 






PIONEERS IN CONNECTION WITH THE NOTEWORTHY 
ls wf. taiVt PROVEMENTS MADE IN TAPES 


| More of Pin are in use than all other makes because 
iy they have for years consistently maintained the highest 
Nees -f reputation. Send for Catalog No. 26. 


THE LUFKIN fOULE C0. severe arson tas wins, on 
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BUYERS’ GUIDE 




















Meter Testers. 
Ford Meter Box Co., The 


Mixers, Asphalt. 
F. C. Austin Co.,*Inc, 
Cummer & Sons Co., The F. D. 
Koehring Machine Co. 


Mixers, Concrete, 


F. C. Austin Co., Inc. 
Koehring Machine Co. 


Molds (Pipe & Culvert). 
Heltzel Steel Form & Iron Co. 


Motors, 
Wisconsin Motor Mfg. Co. 


Motor Fire Apparatus. 
Acme Motor Truck Co. 
Federal Motor Truck Co, 
Garford Motor Truck Co. 
General Motors Truck Co. 
The Gramm-Bernstein Motor 

Truck Co. 

International Motor Co. 
Kissel Motor Car Co. 
Lewis-Hall Iron Works. ss 
Pierce-Arrow Motor Car Co. 
G. A. Schacht Motor Truck Co. 
Service Motor Truck Co. 
J. C. Wilson Co. 


Motor Trucks. 
Acme Motor Truck Co. 
Federal Motor Truck Co. 
Duplex Truck Co, 
Garford Motor Truck Co., The 
General Motors Truck Co. 
The Gramm-Bernstein Motor 

Truck Co, 

International Motor Co. 
Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Pierce-Arrow Motor Car Co. 
G. A. Schacht Motor Truck Co. 
Service Motor Truck Co. 
J. C. Wilson Co. 


Motor Truck Flushers, Sprinklers 
and Oilers. 
Acme Motor Truck Co, 
Fr. C. Austin Co., Inc. 
Federal Motor Truck Co. 
Garford Motor Truck Co., The 
General Motors Truck Co. 
The Gramm-Bernstein Motor 

Truck Co. 

International Motor Co. 
Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Pierce-Arrow Motor Car Co. 
G. A. Schacht Motor Truck Co. 
Service Motor Truck Co. 
J. C. Wilson Co. 


Municipal Castings. 
Dee Co., Wm. E, 


Paints (Asphalt). 
Barrett Co., The 
Truscon Steel Co. 


Paving Blocks (Creosoted). 
The Barrett Co. 
Republic Creosoting Co. 


Paving Brick. 
Medal Paving Brick Co. 
Murphysboro Paving Brick Co. 
Springfield Paving Brick Co. 


Paving Contractors, 
Warren Bros. Co. 


Paving Joint Compound. 


The Barrett Co. 
Truscon Steel Co. 


Paving Joint Filler. 
The Barrett Co. 


Paving Machines. 
F. C. Austin Co., Inc. - 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Koehring Machine Co, 
Warren Bros. Co, 


Paving Plants (Asphalt). 


F. C. Austin Co., Inc. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co. 
Koehring Machine Co. 
Warren Bros. Co. 


Pipe Dip and Coatings. 


The Barrett Co. 
Pioneer Asphalt Co. 


Pipe Manufacturers. 

American Cast Iron Pipe Co. 
Pitch Filler. 

The Barrett Co. 

Warren Bros. Co. 


Plows (Rooter and Wing). 


Austin-Western Road Mach. Co. 


Portable Paving Plants. 
F. C. Austin Co., Inc. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Koehring Machine Co. 
Warren Bros. Co. 


Powder. 


DuPont, DeNemours & Co., E. I. 


Pumps (Contractors). 
Holzbog & Bro., Geo. H. 


Reinforcing For Pavements. 
Truscon Steel Co. 


Road Binder, 


The Barrett Co. 

Standard Oil Co. (Indiana) 
Uvalde Asphalt Paving Co. 
Warren Bros. Co. 


Road Forms. 


Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Road Graders. 


Austin-Western Road Machin- 
ery Co., The 


Road Machinery. 


F. C. Austin Co., Inc. 

Austin-Western Road Machin- 
ery Co., The 

Beach Mfg. Co. 

Cummer & Son Co., The F. D. 

East Iron & Machine Co., The 

Koehring Machine Co. 

Owensboro Ditcher and Grader 
Company 

Warren Bros. Co. 


Road Oils and Preservatives. 


The Barrett Co. 
DuPont Chemical Co. 
Standard Oil Co. (Indiana) 


Road Rollers. 


Austin-Western Road Machin- 
ery Co., The 


Rock Crushers. 


Austin-Western Road Machin- 
ery Co., The 


Rock and Sand Heaters. 
East Iron & Machine Co., The 


Roof Coating. 
DuPont Chemical Co. 


Roofing Material. 
The Barrett Co. 
DuPont Chemical Co. 
Warren Bros. 
Sand Dryers. 
Cummer & Son Co., The F. D. 


Sandstone. 
Cleveland Stone Co. 


Sanitary Carts. 
Holzbog & Bro., Geo. H. 


Searifiers. 


Austin-Western Road Machin- 
ery Co., The 


Serapers, Drag Line. 
Pawling and Harnischfeger. 


Scrapers, Graders, Plows, Etc. 
Austin-Western Road Machin- 
ery Co. 


Sewage Pumps. 
Holzbog & Bro., Geo. H. 


Sewage Treatment. 


Direct Oxidation Process Corp. 
Wallace & Tiernan Co., Inc. 


Sewer Braces. 
Kalamazoo Fdry. & Mach. Co. 


Sewer Castings. 


Dee Co., Wm. E. 
Madison Foundry Co. 


Sewer Cleaning Machinery. 
Stewart, W. H. 


Sewer Forms. 
Heltzel Steel Form & Iron Co. 


Sewer Pipe. 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. E. 
Mc\Xutt, Lewis 
Vitrified Pipe Mfrs. Assn. 


Sewer Rods. 
Stewart, W. H. 


Sidewalks (Stone). 
Cleveland Stone Co, 


Sluice Gates. 
Coldwell-Wilcox Co. 


Snow Removal Machinery. 


Austin Co., Inc., F. C. 
Owensboro Ditcher and Grader 
Company 


Sprinklers. 


F. C. Austin Co., Inc. 
Austin-Western Road Machin- 
ery Co., The 


Steel Joists, Studs and Sash. 
Truscon Steel Co. 


Steel Tapes. 


Kolesch & Co. 
Lufkin Rule Co., The 


Stone Curbing. 
Cleveland Stone Co. 


Stone Flagging. 
Cleveland Stone Co. 


Street Cleaners’ Carts. 
Holzbog & Bro., Geo. H. 


Street Cleaning Machinery (Horse 
Drawn). 
Austin-Western Road Machin- 
ery Co., The 
Street Crossings. 
Cleveland Stone Co. 


Street Flushers (Horse Drawn). 


Austin-Western Road Machin- 
ery Co. 


Street Sprinklers (Horse Drawn). 
Austin-Western Co., Ltd., The 


Structural Steel. 
Lewis-Hall Iron Works. 


Surveyors’ Instruments, 


Kolesch & Co. 
Lufkin Rule Co., The 


Sweepers. 
F. C. Austin Co., Inc. 
Austin-Western Road Machin- 
ery Co., The 


Tamping Machines. 
Pawling and Harnischfeger. 


Tanks, Water Supply. 
Mensch, L. J. 


Tar and Pitch. 


The Barrett Co. 
DuPont Chemical Co. 


Tar Heaters. 


Alger Supply Co. 
Littleford Bros. 


Tarvia. 
The Barrett Co. 


Testing Chemists. 


Dow & Smith 
Howard, J. W. 
Kirschbraun, Lester 
Van Trump, Isaac. 


Traction Engines. 


Austin-Western Road Machin- 
ery Co., The 


Traction Engines (Oil or Kero- 
sene). 
Austin-Western Road Mach: Co. 


Trectors. 
F. C. Austin Co., Ine. 


Trailers, 
Warner Mfg. Co. 


Trench Braces. 
Kalamazoo Fdy. & Mach. Co, 


Trench Machinery. 


F. C. Austin Co., Inc. 

Buckeye Traction Ditcher Co. 
Holzbog & Bro., Geo. H. 
Kalamazoo Fdy. & Machine Co. 
Pawling and Harnischfeger 


Valves. 
Coldwell-Wilcox Co. 


Wall Coping. 
Cannelton Sewer Pipe Co. 


Warrenite. 
Warren Bros. Co. 


Water Pipe. 


American Cast Iron Pipe Co. 
Warren Foundry & Machine Co, 


Waterproofing. 
Barrett Co., The 
Truscon Steel Co. 


Water Purification. 
Direct Oxidation Process Corp. 
Electric Ozone Sterilizer Co. of 
America. 
Pennsylvania Salt Mfg. Co. 
Wallace & Tiernan Co., Inc. 


Water Works Supplies and Equip- 


ment, 

American Cast Iron Pipe Co. 
Alger Supply Co. 
Coldwell-Wilcox Co. 
Pennsylvania Salt’ Mfg. Co. 


Windows (Steel). 
Truscon Steel Co. 


Wire-Cut Lug Brick. 
Medal Paving Brick Co. 
Murphysboro Paving Brick Co. 
Springfield Paving Brick Co. 


Wood Block (Creosoted). 
Barrett Co., The 
Republic Creosoting Co. 


Wood Preservatives. 
Barrett Co., The 
DuPont Chemical Co. 
Republic Creosoting Co. 
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STOP! LOOK! LISTEN! 


Avoid now unnecessary waste of the city’s property by resurfacing and repairing 
streets which have been necessarily neglected during the War Period Government 
Restriction which is now removed. 


Pave the streets which are worn out and valueless as a surface, but which are still of 
value as a foundation, with 


BITULITHIC 














Bitulithic Pavement, Dartmouth Street, Boston. Laid over Macadam 1903. 


It is the **Best by Every Test.’’ You knowit! It has been so proven. Motor 
truck transportation needs the best surface to be had. That is 


BITULITHIC 


During the past 15 years Bitulithic has been laid successfully over old macadam, 
brick, concrete and cobblestone pavements. 


Over 450 cities have adopted Bitulithic as a standard construction for their streets 
to the extent of over 54,000,000 square yards, which is equivalent to over 3,000 
miles of roadway, 30 feet wide between curbs. 


DO IT NOW! 
° ° ° ° It is t dvantage. 
Specify Bitulithic you have ai to gaine-aothing to lose. 
Write for explanatory booklets to 


Warren Brothers Company 
Executive Offices: BOSTON, MASS. 


DISTRICT OFFICES: 
NEW YORK, N. Y. LOS ANGELES, CAL, RICHMOND, VA. TORONTO, ONT. WINNIPEG, MAN. 
CHICAGO, ILL. PORTLAND, ORE, NASHVILLE, TENN. MONTREAL, P. Q. PHOENIX, ARIZ. 
SAN FRANCISCO, CAL. ST. LOUIS, MO. UTICA, N. ¥. VANCOUVER, B. C. 
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Cuts Grading’ and Elevating Costs 507, 


Compared with customary road working methods, the 
Western Elevating Grader reduces grading and elevating 
costs one-half. 


This machine does its own plowing, turning the furrow 
directly on to an endless conveyor, which carries the 
earth upward and outward, where it may be deposited 
either in dump wagons driven alongside the machine or 
directly on to the bank. 


It has great capacity—having moved more than 2,000 
cubic yards of earth in a day. 


It saves labor—only one operator being required besides 
the drivers of teams. 


Ask for Catalog 18 describing and illustrating Western 
Elevating Graders and all our other equally profitable 
road machinery 


There is Austin- Western time- and labor-saving machinery 
for every stage of road making and maintenance, whether 
crushing and handling rock, scarifying, grading, rolling, oil- 
ing, sprinkling, sweeping or conveying and hauling materials. 


The Austin-Western Road Machinery Co. 


CHICAGO. 


— BRANCH OFFICES— 
New York San Francisco Atlanta 
Dallas, Texas St. Paul Boston 
Portland, Ore. Los Angeles Jackson, Miss. 
Columbus, Ohio Memphis Richmond, Va. 


Oklahoma City 
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